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PEEFACE. 


The  foundation  and  object  of  this  work — as  severally  stated  in  the 
title-page,  and  its  contents  as  detailed  in  the  following  Prospectus 
— are  conspicuously  difierent  from  those  of  other  works  entitled 
"  Principles"  or  "  Principles  and  Practice  "  of  Surgery,  and  Sys- 
tematic Avorks  of  similar  purpose  if  not  so  named ;  all  of  which, 
however  excellent  and  valuable  in  their  way,  are  systematic 
compilations  of  "  General  Pathology  and  Therapeutics." 

The  distinctive  Scholastic  aspect  alluded  to  is  further  ex- 
plained in  the  Historical  "  Introduction," — which  briefly  defines 
the  past  epochs  of  Surgery  and  the  character  of  the  present  age. 

I  have,  therefore,  no  apology  to  make  for  this  innovation,  as 
if  its  design  were  that  of  works  hitherto  published  and  had 
already  been  accomplished.  But  I  do  submit  its  merits  to  the 
judgment  of  others. 

Unlike  any  course  of  General  Pathology  and  Therapeutics, 
the  Principles  I  have  advanced  are  coextensive  with  Surgery 
(and  Medicine  concurrently)  in  its  four  Departments  : — Diagnosis ; 
Etiology,  with  regard  to  'internaP  causes  and  their  operation; 
Prognosis  ;  and  Therapeutics — medical  and  operative.  "  All  of 
them  may  be  called  Principles  when  compared  with  a  thousand 
other  judgments  which  are  formed  under  the  regulation  of  these 
primary  propositions."*  Collectively,  they  represent  and  express 
the  Guidance  of  Pathology  at  the  Bedside  and  in  Surgical 
Operations  and  manipulations;  and  C/imca/ Pathological  Anatomy, 
as  I  have  named  this  latter  science,  when  thus  applied  during 


*  "  Principle Johnson's  Dictionary. 
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life,  is  shown  to  give  birth  to  Principles,  and  of  the  earliest 
and  most  exact  standard,  in  each  of  the  aforesaid  Departments  of 
Surgery. 

Until  recently.  Pathological  Anatomy  stood  alone,  as  mere 
Morbid  Anatomy,  dead  among  the  Sciences.  Is  its  Power  yet 
understood  ? 

The  Principles  thence  derived  impart  a  Preventive  and  Con- 
servative character  to  the  Practice  of  Surgery, — as  also  explained 
in  the  "  Introduction," — extending  to  that  of  Medicine.  Con- 
servatism — as  therein  defined — presupposes  the  existence  and 
operation  of,  what  may  be.  aptly  named,  an  iimate  Restorative 
Power, — manifested  by  the  natural  course  and  tendency  of  inju- 
ries and  diseases,  individually,  to,  or  towards,  recovery.  This  also 
is  a  branch  of  Pathological  knowledge  only  just  dawning  on  Ra- 
tional Medicine,  and  which  I  have  endeavoured  to  develope  as 
another  prominent  feature  of  these  Principles.  But  does  Patho- 
logy impart  the  Conservative  character  to  our  proceedings  during 
Surgical  Operations?  Assuredly,  if  not  obviously,  it  does  this 
also. 

The  Operations  of  Surgery  were  formerly  regarded  as  purely 
Anatomical  performances.  The  "  System  of  Operative  Surgery, 
founded  on  the  basis  of  Anatomy,"  by  Sir  Charles  Bell,  was  a 
type  of  the  period  to  which  I  refer.  At  length  the  influence  of 
diseased  and  living  conditions  became  apparent,  and,  like  a  dis- 
solving view,  the  purely  Anatomical  era  passed  away,  and  the 
Pathological  epoch  began.  Slowly,  as  out  of  a  mist,  the  Patho- 
logical Man,  clad  in  the  tattered  garb  of  disease,  approached,  and 
crept  by  stealth  into  the  Anatomical  theatre.  The  teaching  of 
the  Schools  and  their  books  on  Operative  Surgery  thenceforth 
underwent  some  improvement,  and  advanced  somewhat  nearer  to 
the  requirements  of  the  Practical  Surgeon. 

Still,  however,  freighted  with  relics  and  mummeries  of  the 
dissecting-room,  these  works  abounded  with  details  of  the  purely 
Anatomical  method,  and  were  garnished,  not  to  say  adorned,  with 
pictures  that  bespoke  their  antiquated  origin.    The  rude  designs 
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of  the  Gothic  style  were  visible  beneath  the  faciugs  of  the  modern 
building ;  and  in  the  construction  of  even  the  most  recent  manuals 
of  Practical  Surgery  in  this  country,  the  basis  is,  I  conceive,  too 
purely  Anatomical. 

The  alliance  of  '  Surgical  Operations'  with  a  series  of  '  Dis- 
sections' is  scarcely  less  unnatural  than  would  be  a  marriage  of 
the  living  with  the  dead  ;  and  as  ill-assorted  is  the  association  of 
dissecting  instruments  with  surgical  armamentaria.  Yet  such  are 
the  unavoidable  inconsistencies  that  the  Anatomical  method  would 
impose  upon  us. 

Books  of  the  class  to  which  1  allude  would  be  less  inconsistent 
were  they  intended  solely  for  the  use  of  those  who  may  require  to 
gain  a  mechanical  knowledge  of  Operative  Surgery,  so  far  as  this 
can  be  learnt  in  the  dissecting-room,  by  handling  instruments, 
making  incisions  of  various  shapes,  and  performing  other  simple 
mechanical  operations  on  parts  presenting  their  healthy  relations 
to  each  other,  and  bereft  of  their  living  appearances  and  con- 
ditions ;  but  the  guidance  of  (pure)  Anatomy  acquires  a  positively 
fatal  tendency  when  practices  on  the  dead  subject,  and  matured 
perchance  in  the  dissecting-room,  are  imported  into  Surgical 
works,  and  are  ostensibly  converted  into  (Surgical)  Operations  on 
parts  in  a  diseased  state,  aud  as  found  in  living  patients. 

This  evil  inclination  to  the  guidance  of  Anatomy  alone  is 
gradually  eradicated,  and  the  application  of  Pathology  during 
Surgical  Operations  and  manipulations  acquired,  by  repeated 
observation  of  the  peculiar  relative  position,  physical  properties, 
and  living  conditions  presented  by  textures  and  parts,  as  succes- 
sively seen  and  felt  during  Surgical  operations,  and  not  as  they  are 
exposed  by  dissection  in  the  dead  subject.  True  it  is,  that  certain 
exceptional  operations — e.g.,  amputations  and  the  ligature  of 
■  arteries  for  aneurism — are  executed  at  a  distance  more  or  less 
remote  from  the  diseased  or  injured  part ;  but  even  such  opera- 
tions have  been  fashioned  too  much  after  the  dead  model — an 
error  as  grave  as  were  a  sculptor  to  presume  to  chisel  the  propor- 
tions of  the  living  body  by  glances  at  a  dead  subject.    In  short — 
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to  conceive  another  metaphor — Surgical  Operations,  learnt  from 
practice  on  the  dead  subject,  are  as  if  an  artist  M'erc  to  study  a 
landscape  in  the  winter,  when  the  outlines  only  of  the  face  of 
Nature  are  seen  :  the  fulness  of  verdure  is  wanting  to  completely 
realize  the  picture  ;  every  ice-boutid  form  appears  stiff  and  lifeless, 
aud  every  rivulet  is  still ;  while  the  order  and  regularity  of  healthy 
forms  and  arrangement  of  parts,  as  contrasted  with  the  disorder 
and  disorganization  wrought  by  disease  or  inflicted  by  injury,  is  as 
if  this  same  landscape — lifeless — presented  the  normal  undulations 
of  hill  and  dale,  instead  of  the  chaotic  disarrangement  of  relative 
position,  &c.,  left  by  an  earthquake. 

The  overshadowing  influence  of  living  conditions  in  all  cases ; 
and  their  combination,  in  most  Surgical  operations,  with  morbid 
conditions  of  relative  position  of  parts,  and  physical  properties  of 
the  textures  concerned, — are  indeed  modifying,  if  not  effacing 
characters,  which  correct  the  purely  Anatomical  impressions  of  the 
Student,  and  can  alone  safely  guide  the  Operating  Surgeon. 

Now  this  Pathological  method  of  operating  represents  the 
least  amount  only,  no  less  than  the  kind,  of  instrumental  and 
manipulative  proceedings  necessary  ;  and  thus  fulfils  the  Con- 
servative character  during  Surgical  operations. 

If,  then,  the  Practice  of  Surgery  (as  an  Art)  be  guided, 
regulated,  and  determined  by  Pathology ;  the  Principles  which 
collectively  express  this  Guiding  Power,  in  the  preparatory  aud 
absolutely  essential  knowledge  of  Diagnosis,  Etiology,  aud  Prog- 
nosis, tend — especially  by  virtue  of  their  earliness  and  exactitude 
— to  elevate  Surgery  (and  Medicine,  unitedly,)  to  the  rank  and 
dignity  of  a  Science. 

Such  being  the  design  of  this  work,  its  Educationally  dis- 
tinctive purpose  is  obvious. 

While,  however,  professing  to  discover  and  inculcate  Prin- 
ciples, properly  so  called;  the  Logical  processes  of  Analysis, 
Comparison,  Induction,  and  Generalization,  by  which  they  are 
discovered,  exhibit  the  course  of  all  Physical  Investigation, — the 
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very  root  of  Medical  Education,  in  contrast  with  that  of  the  pre- 
sent system  of  Medical  Teaching  and  competitive  Examination, 
— i.e.,  the  cultivation  of  only  one  faculty  of  the  mind,  that  of 
memory,  and  perhaps  also  the  power  of  observation.  The  facul- 
ties which  are  peculiarly  elicited  and  strengthened  by  the  process 
of  Physical  Investigation,  are  overlooked ;  or  if  their  cultiva- 
tion be  ostensibly  provided  for,  by  virtue  of  such  branches  of 
knowledge  as  Comparative  Anatomy,  Botany,  &c.,  those  mental 
faculties  may  be  equally  well  educated  and  trained  by  the  sys- 
tematic acquisition — otherwise  by  memory  alone — of  Medicine  and. 
Surgery ;  more  time  being  thus  gained  for  Clinical  observation ; 
on  the  one  hand,  without  prolonging  the  duration  of  Medical 
Education ;  on  the  other,  without  unnecessarily  extending  the 
boundary  of  such  Education, — thus  relieving  the  high-pressure 
work  now  imposed  on  Students  in  Medicine. 

Moreover,  this  philosophic  view  of  Medicine  would  no  less  tend 
to  form  that  Scientific  character  of  mind,  which  is  itself  the  almost 
distinctive  prerogative  of  the  Medical  Profession.  And  now  per- 
haps, more  than  ever,  this  distinction  should  be  cherished,  to 
regulate  the  otherwise  profligate,  as  well  as  prolific,  propagation 
of '  Special'  branches  of  Practice,  and  to  nourish  their  otherwise 
sickly  growth,  when  dismembered  from  the  parent  trunk  of 
Medicine. 

I  am,  indeed,  not  without  hope  that  this  innovation  will  supply 
a  systematic  course  of  Discipline  for  the  investigation  of  Medicine 
as  a  Science ;  while,  as  the  Principles  of  Surgery  (and  of  Medicine 
unitedly),  it  will  prove  also  a  faithful  Guide  to  the  Student  and 
Practitioner. 

F.  J.  Gant. 

March,  1864. 


Having  so  frequently  had  occasion  to  consult  original 
works  and  monographs  on  Pathology  and  Surgery,  in  the  valuable 
library  of  the  Royal  College  of  Surgeons,  I  gladly  avail  myself 
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Pathological  Anatomy  being  the  guide  to  the  earliest  and  most  exact  detection 
and  discrimination,  during  life,  of  Diseases  and  Injuries,  respectively,  suggests 
the  Principle  of  Prevention  in  the  Practice  of  Medicine  and  Surgery. 

Chapter  VHI.  (p.  275—431.) 

LOCAL  MAT  PROCEED  PROM  CONSTITUTIONAL  MORBID  CONDITIONS. 

This  general  Principle  of  Etiology  illustrated  by  the  manifestations  of  Blood- 
diseases  in  their  appropriate  '  textures.' 

1.  In  many  textures — ^Pervading  Blood-diseases — Syphilis,  Scrofula,  Scurvy, 

Purpura.    Growths — malignant.  Degenerations. 

2.  In  special  textures. 

Skin,  Mucous  Membranes,  or  both. 

Pevers — Non-infectious:  Inflammatory,  hectic,  gangrenous  typhoid. 
Infectious  :  eruptive  (exanthematous),  typhus,  typhoid,  relapsing, 
measles,  scarlatina,  small-pox,  chicken-pox,  erysipelas,  plague. 
Mucous  Membranes. 

Diseases,  infectious — Hooping-cough,  Influenza,  Cholera  (Asiatic). 
Cellular  texture — Subcutaneous. 

Cellulitis,  Carbuncle,  Boil. 
Pibrous  textures  and  Synovial  Membranes. 

Bheumatism,  Gout. 

The  Pathological  Principles  which  guide  the  Preventive  view  of  these  Diseases. 
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Chemical  Pathology  applied  to  determine  how  far  it  is  possible,  in  the  present 
state  of  knowledge,  to  more  early  and  exactly  detect  and  discriminate  these 
Blood-diseases,  so  as  to  prevent  their  local  manifestations,  by  Rational  Pre- 
ventive measures,  more  appropriate  and  effectualthan  those  which  Experience 
alone  may  have  suggested. 

Pathological  Anatomy  of  these  local  manifestations  applied  to  more  early  and 
exactly  detect  and  discriminate  the  Blood-diseases  from  which  they  respect- 
ively proceed,  so  as  to  prevent  those  of  infectious  origin  being  propagated. 

Preventive  Measures. 

Local  may  proceed  from  Constitutional  morbid  conditions;  concluded  by  Injuries 
and  Diseases  of  the  Central  Nervous  System,  in  relation  to  disorder  of  the 
Heart  and  circulation ;  the  Lungs  and  respiration ;  the  Chylopoietic  viscera 
and  the  process  of  digestion ;  the  Organs  of  Excretion — kidneys  and  bladder, 
skin — and  the  functions  severally  of  these  organs ;  diseases  of  Nutrition ; 
organs  of  Reproduction  and  their  functional  derangements. 

Chapteb,  IX.  (p.  432-445.) 

CONSTITUTIONAL  MAY  PEOCEED  FROM  LOCAl  MORBID  CONDITIONS. 

This  general  Principle  of  Etiology,  and  the  Principle  of  Prevention  also,  in  a 
measure,  illustrated  by  Injuries  of  Mechanism,  and  their  constitutional  effects 
— Shock  (collapse,  prostration).  Reaction;  Prostration  with  excitement,  and 
Tetanus ;  respectively  following  "Wounds,  Bui-ns,  Practures,  and  Dislocations. 

The  Pathological  Principle  which  guides  the  Preventive  view  of  these  Constitu- 
tional Disturbances. 
This  presupposes  a  sufficiently  early  and  exact  detection  and  discrimination — 
Diagnosis  of  Injuries  regarded  as  internal  causes  in  operation. 

Preventive  Measures. 

Chapter  X.  (p.  446—658.) 

THE  ETIOLOGICAL  PRINCIPLE  ADVANCED   IN  THE  PRECEDING  CHAPTER  FURTHER 
ILLUSTRATED  BY  DISEASES  OF  NUTRITION,  THOSE  OF  OTHER  FUNCTIONS,  AND 
.    BY  CONTAGION;  SEVERALLY,  IN  RELATION  TO  THEIR   CONSTITUTIONAL  CON- 
SEQUENCES. 

Various  (Constitutional)  Disturbances  of  the  Blood,  Nervous,  and  Vascular 
Systems,  i.e.  Fevers — inflammatory,  hectic,  and  gangrenous  typhoid — arise 
from  inflammation,  suppuration,  and  mortification,  respectively. 

Various  (Constitutional)  Blood-diseases  arise  from  other  perversions  of  Nutrition 
besides  that  of  inflammation;  also  from  those  of  the  Digestive  process, 
Excretion,  aud  Respiration,  respectively. 
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Various  (Constitutional)  Blood-diseases  arise  from  Contagion,  illustrated  by — 
Contagious  matter  derived  from  Animals : — Hydrophobia,  Snake-bites, 

Malignant  Pustule,  Glanders,  Vaccinia, 
Contagious  matter  derived  from  the  Iluman  Species  : — Hospital  Gan- 
grene, Puerperal  Fever,  Primary  Syphilis — Chancres  and  Buboes. 
The  Pathological  Principles  which  Guide  the  Preventive  view  of  these  Diseases. 
This  presupposes  a  sufBciently  early  and  exact  detection  and  discrimination 
—Diagnosis,  of  each  one. 
Preventive  Measures. 

Chaptee  XI. 

LOCAI,  MAY  PKOCEED  FEOM  LOCAL  MOKBID  CONDITIONS;  OB,  THE  RELATION  OF 
DISEASES  OP  NUTRITION — e.g.,  INPLAMKATION  AND  OF  LOCAL  NERVOUS  AND 
MUSCULAR  AFFECTIONS,  RESPECTIVELY,  TO  THOSE  OF  PARTS  (CONTINUOUS) 
CONTIGUOUS,  AND  REMOTELY  SITUATED  IN  THE  BODY.  (p.  659 — 677.) 

The  Pathological  Principles  which  guide  the  Preventive  view  of  some  of  these 
Morbid  Conditions. 

Pathological  Anatomy  applied,  during  life,  to  most  early  and  exactly  detect  and 
discriminate  the  structural  condition,  situation,  and  extent  of  diseases  (and 
bjories),  regarded  as  internal  causes,  in  order  to  the  Prevention  of  their  con- 
sequences,— by  the  extension  of  such  local  morbid  conditions  to  textures 
and  organs  (continuous  and)  adjoining,  and  the  sympathetic  affections  of 
organs  remote ;  also  the  disorganizing  results  in  the  texture  or  part  first 
affected.   Hlustrated  by  inflammatory  diseases  of  the  joints,  thus  considered. 

Preventive  Measures  of  some  of  these  morbid  conditions. 

CONSTITUTIONAL  MAY  PROCEED  PROM  CONSTITUTIONAL  MORBID  CONDITIONS  J  OR, 
THE  RECIPROCAL  RELATION  OF  MORBID  CONDITIONS  OF  THE  NERVOUS  AND 
VASCULAR  SYSTEMS,  (p.  677 — 689.) 

General  theory  of  Pever  propounded  by  reviewing  Constitutional  Irritation — 
Shock  with  reaction,  as  compared  with  Inflammatory  fever.  Eruptive  fevers, 
and  Endemic  fever — intermittent  and  remittent. 

The  Pathological  Principles  which  guide  the  Preventive  view  of  these  Diseases 
concluded. 

This,  as  usual,  presupposes  a  sufficiently  early  Diagnosis. 
Preventive  Measures,  concluded. 

SUMMARY  OF  ETIOLOGY,  AS  GUIDED  BY  PATHOLOGY,  (p.  689 — 695.) 

The  association  of  'internal  causes' — their  various  co-operations  and  orders  of 
succession  in  the  animal  economy. 
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The  Preventive  view  of  such  causes  is  consummated  by  the  earliest  and  most 
exact  detection  of  their  manifold  relations. 


THE  PEINCIPLES  OF  PEOGNOSIS, 

OR  OF  THE  'EAELIEST'  AND  'MOST  EXACT*  FOEEKNOWLEDGE  OF  THE  COUESE  AKD 
TENDENCY  OF  DISEASES  AND  INJUKIES,  INDrflDTJALLT,  10,  OB,  TOWABDS,  A 
FATOTJBABLE  OK  AN  UNFAVOXJBABLE  ISSUE. 

Prelude,  (p.  696—700.) 

The  earliest  and  most  exact  foreknowledge  respecting  the  course,  tendency,  and 
issue  of  injuries  and  diseases,  can  be  concluded  only  by  the  experience 
derived  from  special  Clinical  observation  of  their  continued  functional 
manifestations ;  but  sucli  Prognosis  implies  a  previous  Etiology,  in  respect  of 
internal  causes,  and  a  prior  diagnosis  therefore,  each  of  similar  quality. 
Hence  the  guidance  of  Clinical  Pathological  Anatomy  indirectly  to  Prognosis- 

Chaptee  XII.  (p.  700—721.) 

THE  PEOGNOSTIC  GUIDANCE  OF  CLINICAL  PATHOLOGICAL  ANATOMY. 

Persistence,  or  not,  of  the  immediate  cause  or  causes,  and  therefore  the  question 
of  an  'internal'  cause,  or  more,  being  in  operation,  is  the  immediate  founda- 
tion of  the  earliest  and  most  exact  Prognosis,  unfavourable  or  favourable 
respectively. 

The  Prognostic  value  of  this  fundamental  Principle  illustrated  by  the  career  of 
injuries  and  diseases,  from  the  whole  range  of  General  Surgical  Pathology. 

Chaptee  XIII.  (p.  722—728.) 

THE  PEOGNOSTIC  GUIDANCE  OF  CLINICAL  PATHOLOGICAL  ANATOMY  (CONCLUDED). 

The  earliest  and  most  exact  Prognosis  of  an  injury  or  of  a  disease  is  regulated 
by  the  kind  and  extent  of  structural  alteration  that  the  organ  or  texture  has 
undergone ;  and,  moreover,  by  the  period  during  which  such  alteration  of 
structure  has  been  in  operation  as  an  internal  cause  of  functional  disturbances 
of  the  System.  Nevertheless,  an  acute  disease,  or  a  recent  injury,  is,  caiteris 
paribus,  more  unfavourable  than  a  chronic  lesion,  to  which  the  system  has 
become  habituated. 
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The  Prognostic  value  of  the  foregoing  fundamental  Principle  illustrated  by 
Injuries — wounds,  other  than  simple  (incised);  fractures  and  dislocations, 
respectively,  other  than  simple;  and  by  aneurism— diffused.  Also  by  dis- 
eases of  Nutrition — results  of  inflammation ;  Growths — malignant. 

Chapter  XIV.  (p.  729—747.) 

THE  SUPEKIOB  PROGNOSTIC  GUIDANCE  OF  PATHOLOGY. 

Pathology  declares  the  course,  tendency,  and  issue  of  injuries  and  diseases  by  their 
continued  Punctional  manifestations. 

Principle  I. — The  comparative  Functional  importance  of  any  organ  or  texture 
determines  our  Prognosis,  unfavourable  or  favourable,  as  to  the  course  and 
tendency  of  any  morbid  condition  of  structure  it  may_^have  undergone. 

Sub-Principle  I.— Organs  and  textures  which  fulfil  Functions  by  virtue  of  their  vital 
endowments  (and  chemical  composition)  suggest  an  unfavourable  Prognosis. 

The  Prognostic  value  of  this  Principle  and  sub-Principle  illustrated  by  the  course 
and  tendency  of  Blood-diseases — e.g..  Syphilis,  Scrofula,  Gout,  and  Rheuma- 
tism; also,  by  disorders  of  the  Nervous  System — e.g ,  Constitutional  Irrita- 
tion; by  disorders  of  the  Nervo-Muscular  System — e.g..  Tetanus;  and  by 
disorders  of  Secretion  and  Nutrition. 

Sub-Principle  11. — Organs  and  textures  which  fulfil  Functions  by  virtue  of  their 
physical  properties  and  mechanism  suggest  a  more  favourable  Prognosis. 

The  Prognostic  value  of  this  sub-Principle  illustrated  by  the  course  and  tendency 
of  Injuries — e.g.,  incised  flesh  Wounds;  reduced  simple  Fracture  and  Dis- 
location. 

Priaciple  11. — Local  disease  or  injury,  per  se,  suggests  a  favourable  Prognosis. 

Principle  III. — Local  disease  or  injury,  sustaining,  or  sustained  by,  some  Con- 
stitutional disorder,  suggests  an  unfavourable  Prognosis. 

The  Prognostic  value  of  this  Principle  illustrated  by  the  course  and  tendency  of 
unreduced  Fractures  and  Dislocations;  also  by  persistent  Inflammation;  and 
by  poisoned  Wounds. 

Principle  IV. — Constitutional  diseases,  implymg  each  some  morbid  condition  of  a 
texture  or  textures,  of  general  distribution,  as  well  as  of  predominant  Func- 
tional influence  throughout  the  system,  suggest  an  unfavourable  Prognosis. 

The  Prognostic  value  of  this  general  Principle  illustrated  by  the  course  and  ten- 
dency of  the  same  diseases  of  the  Blood,  disorders  of  the  Nervous  System, 
Nervo-muscular  System,  and  of  Nutrition,  already  adduced  in  illustration  of 
the  first  Principle  advanced  in  this  chapter. 

Modes  of  Dying. 
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Chapteu  XV.  (p.  748-826.) 

THE  EESTOEATIVE  POWER, — ITS  EXISTENCE,  OPERATION,  AND  EESOUBCES, — MANI- 
PESTED  BY  THE  NATURAL  COURSE  AND  TENDENCY  OP  INJURIES  AND  DISEASES, 
INDIVIDUALLY,  TO,  OR  TOWARDS,  RECOVERY, 

This  Principle  illustrated  by  selections  from  the  whole  range  of  General  Pathology. 

The  Restorative  Power  an  innate  property  of  the  living  body — Noticed  by  Hip- 
pocrates and  by  subsequent  clinical  observers — Van  Helmont,  Stahl — 
"  Expectant  cure"  of  the  French  School— German  School — Acknowledgment 
of  this  Power  in  the  practice  of  Medicine  and  Surgery,  opposed  by  certain 
natural  prejudices,  specified — Prejudices  remarked  by  John  Bell  and  Bigelow 
—Mistrust  of  Nature  by  the  influence  of  authority — Teaching  of  the  Schools, 
Medical  journals.  Systematic  works,  and  Medical  literature  generally — These 
fetters  are  shaken  off  by  independent  observation  and  reflection — Concessions 
of  matured  experience. 

Definition  of  the  Restorative  Power,  not  identical  with  the  physiological  power  of 
maintenance  in  the  state  of  health  and  the  prevention  of  disease — The  power 
of  reparation  a  phase  of  the  Restorative  Power,  and  not  identical  with  that  of 
nutritive  maintenance,  as  alleged  by  Mr.  Paget — His  reasons  answered,  and 
the  distinction  of  these  two  Powers  illustrated — The  power  of  reparation  not 
necessarily  identical  with  that  of  original  formation,  as  alleged  by  Mr.  Paget 
— His  reasons  answered. 

The  Restorative  Power,  including  its  reparative  phase,  not  to  be  predicated  by  any 
knowledge  of  Physiology — Evidence  of  the  existence,  operation,  and  resources 
of  this  Power  discovered  only,  and  its  conservative  value  appreciated  only, 
by  independent  Pathological  observation. 

Indirect  and  inferential  evidence,  in  eight  general  propositions,  by  Sir  John 
Eorbes. 

The  author's  direct  evidence  in  serial  illustrations  of  the  natural  course  and  ten- 
dency of  injuries  and  diseases,  severally  to,  or  towards,  recovery : — 

Healing  of  Wounds  : — immediate  union,  primary  adhesion,  suppurative  granula- 
tions, scabbing — Modelling  process  of  Macartney — Healing  of  Eractu'res, 
simple,  compound — Healing  of  Dislocations,  reduced,  simple,  unreduced, 
and  natural  formation  of  a  new  joint;  healing  of  compound  dislocation — 
General  conclusions  respecting  the  healing  of  non-contused,  as  compared  with 
contused,  lesions ;  and  of  subcutaneous,  as  compared  with  open,  lesions. 

Development  of  new  capillary  blood-vessels — Spontaneous  cure  of  aneurism — 
Natural  modes  of  cure  specified  and  exemplified — Healing  of  wounded 
arteries,  when  incised  or  lacerated — either  kind  of  lesion  being  partial  or 
complete. 
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Inflammation  not  a  salutary  mode  of  action — John  Hunter's  statement  examined 
and  disproved — The  author's  view — Inflammation  is  essentially  a  morbid 
condition,  but  a  manifestation  of  restorative  power,  by  virtue  of  its  purpose 
or  intention,  whenever  an  extra  and  pressing  demand  is  made  on  Nutrition, 
either  to  construct  some  new  mechanism,  or  to  restore  some  loss  of 
structure — False  membranes  and  other  false  tissues — Adhesive  inflamma- 
tion and  its  uses — Suppurative  granulations  with  cicatrization,  its  uses — 
Sloughing,  its  uses. 

Non-inflammatory  lymph-deposits — Degeneration  and  quiescence  of  tubercle, 
grey  and  yellow — Disintegration  and  destruction  of  texture  around  tuber- 
culous matter — its  dislodgement  and  evacuation — a  manifestation  of  restora- 
tive power — Obliteration  of  the  cavity  thus  formed — Professor  Bennett's 
observations — Natural  cure  of  phthisis — New  Growths,  their  natural  history 
— Arrest  of  Cancer,  different  modes  specified  and  illustrated. 

Blood-diseases  are  "self -limited their  natural  course  and  tendency,  to,  or  towards, 
recovery — Exanthematous  Fevers,  each  a  natural  effort  to  expel  some  blood- 
poison — Cardiac  reserve  force  and  reaction  from  the  shock  of  injury,  analogous 
to  reaction  as  a  restorative  effort  against  febrile  oppression  of  the  nervous  system 
— Illustration  of  the  self-sufficiency  of  the  cardiac  reserve  force — Nervous  re- 
serve force  as  a  restorative  effort,  illustrated  by  involuntary  muscular  actions 
connected  chiefly  with  the  functions  of  Respiration  and  Digestion — The 
respiratory  efforts  of  sighing  and  yawning,  to  restore  the  balance  of  respira- 
tion whenever  disturbed — Coughing  and  expectoration,  a  deep  expiratory 
effort  to  clear  the  air-passages  and  recover  a  due  supply  of  air — Sneezing,  a 
similar  effort  on  behalf  of  the  nasal  passages — Involuntary  muscular  actions 
associated  with  digestion — Vomiting  a  restorative  effort,  by  which  substances 
unfit  for  assimilation,  or  poisonous,  are  ejected — Diarrhcea,  feculent,  serous, 
mucous,  bilious,  an  analogous  effort  to  clear  the  intestinal  canal — This 
canal  also  an  excretmg  organ  to  eliminate  blood-poisons — Peyer's  glands  in 
typhoid  fever. 

Hunger  and  Thirst,  considered  as  sensations  indicative  of  the  food  requirements 
of  the  system  in  disease — The  quantity  required  regulated  by  instinctive 
desire— a  sure  guide— Loathing,  and  ravenous  appetite— Instinctive  choice 
of  this  or  that  kind  of  food — an  infallible  guide — Food-fancies  in  protracted 
illness,  and  of  the  moribund,  suggested  by  the  inward  want  of  that  special 

kind  of  food  which  the  particular  disease  has  rendered  necessary  Systemic 

wants  and  stomach  capabilities  alike  suited  by  these  selective  suggestions  of 
Nature — Remarkable  instance  by  Dr.  William  Hunter. 

Excreting  organs  manifest  restorative  power  by  extra  excretion,  readjusting 
excretion,  compensatory  or  vicarious  excretion,  and  supplementary  excre- 
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tion ;  double  work — Examples  of  these  restorative  operations  by  the  kidneys 
and  skin  respectively. 

Organs  of  reproduction,  in  the  female,  considered  during  the  active  period  of  their 
career — Menstruation — 'Ovular'  theory  doubtful — The  author's  objections — 
An  excrementitious  discharge  is  probably  one  pliysiological  purpose  of 
this  function — is  supported  by  pathological  evidence — Vicarious  menstruation 
— examples  of  this  compensatory  discharge — Menorrhagia,  a  restorative  effort 
by  excrementitious  discharge  in  extra  quantity,  or  to  readjust  the  balance 
of  the  blood's  composition  ? — The  relation  of  human  pathology  to  human 
pliysiology  alluded  to. 

The  final  aspect  of  the  Restorative  Power — the  readjusting  power  of  Nature, 
during  convalescence :  illustrated  by  convalescence  after  natural  labour — 
This  process  traced  constitutionally,  and,  as  regards  the  uterus,  regaining 
its  former  size,  locality,  pelvic  relations,  and  original  structure — Lactation, 
and  the  safe  subsidence  of  this  temporary  function,  from  time  to  time. 

By  the  operation  and  resources  of  the  innate  Restorative  Power,  the  balance  of 
health  is  regained — This  state  of  ease  and  comfort,  the  one  ordained  by 
Nature, — disease  the  exception — Frequency  of  self-restoration  in  the  course 
of  each  individual  existence — not  confined  to  bodily  restoration — Restora- 
tive Power  of  the  mind,  and  recovery  from  its  shocks,  wounds,  and  tribula- 
tions, during  this  world's  pilgrimage. 


THE  PEINCIPLES  OF  THEEAPEUTICS, 

MEDICAL  AND  OPEEATIVE.  (p.  827.) 

The  Guiding  Principle  of  Therapeutics  is  established  by  considering  all  the  pre- 
ceding chapters  on  Prognosis,  or  foreknowledge  of  the  natural  course  and 
tendency  of  Injuries  and  Diseases,  individually,  to,  or  towards,  a  favourable  or 
an  unfavourable  issue. 

Pathology  alone  determines  the  earliest  occasion  for,  and  the  least  amount,  no  less 
than  the  kind  of  interference  and  assistance — Medical,  Operative,  or  both — 
necessary  to  aid  and  complete  the  operation  and  resources  of  the  innate 
Restorative  Power. 

The  eminently  Conservative  character  of  this  Principle  is  obvious,  and  con- 
verts its  Medical  aspect  into  the  Conservative  Practice  of  Medicine,  and 
its  Operative  into  Conservative  Operative  Surgery. 
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Chapter  XVI.  (p.  827—840.) 

PASnOLOGY  THE  GTJIDE  IN  SUHGICAL  OPERATIONS  AND  MANIPULATIONS. 

The  twofold  condition  of  'diseased'  or  'injured'  and  'living'  textures  and  parts 
is  alone  our  Guide  as  to  the  kind  and  least  amount  of  instrumental  and  mani- 
pulative proceedings  in  Surgical  Operations. 

This  Principle  is  also  our  Guide  in  Surgical  Manipulations,  apart  from  Operations, 
and  in  the  application  of  Surgical  Apparatus. 

The  Conservative  value  of  this  general  Principle  illustrated  by  the  chief  Opera- 
tions of  Surgery. 

Chapter  XVII.  (p.  841—860.) 

THE  PEINCIPLES  OF  SUEGEEY 

(AND  OF  MEDICINE  CONCUERENTLY), 

arranged  synthetically. 

The  Practical  value  of  Pathological  Principles  of  Therapeutics  should  be  tested 
and  estimated  by  Statistical  Results — of  the  Restorative  Power,  of  Medi- 
cinal agents  administered,  and  of  Surgical  Operations  and  Manipulations 
conducted  in  conformity  therewith. 

The  Statistical  Method  of  Investigation. 
Results  of  Statistics  and  objects  of  Inquiry. 
General  Conclusion. 


PRINCIPLES  OF  SURGERY 


INTRODUCTION. 

Historical  Review  of  Medicine  and  Surgery. — Origin  of  Pathological  Surgery. — 
Tlie  distinctive  foundation  and  object  of  this  Work. — Principles  are  attained 
by  the  analysis  of  General  Pathology,  and  are  co-extensive  with  all  Diagnosis. 
— Etiology,  respecting  internal  causes,  and  their  operation. — Prognosis  and 
Therapeutics:  such  Principles  are  earliest  and  most  exact ;  their  Preventive 
and  Conservative  character ;  they  extend  to  Medicine,  and  tend  to  elevate 
Medicine  and  Surgery  unitedly  to  the  rank  of  a  Science,  while  by  their  charac- 
ter they  are  eminently  Practical. 

A  CALM  retrospective  view  of  the  past  is  the  surest  guide  to  the 
future,  in  all  matters  of  experience ;  teaching  what  to  avoid,  and 
suggesting  also  what  to  pursue.  This  general  truth  is  forcibly 
illustrated  by  the  history  of  Surgery.  The  reflective  mind  may 
thus  overtake  the  acquirements  of  very  many  years,  and  sur- 
passing those  of  any  individual  experience,  however  prolonged, 
realize  the  character  of  the  age,  and  anticipate  the  future. 

The  earliest  system  of  Siirgery,  in  conjunction  with  Medicine, 
was  built  on  the  observation  of  functional  symptoms  only,  or 
chiefly, — accurately,  indeed,  observed  and  recorded.  The  art  of 
Medicine  being  suggested  by  the  bodily  infirmities  and  sufferings 
of  mankind,  it  was  natural,  in  the  first  instance,  to  notice  only 
the  most  obvious  phenomena  and  conditions  of  pressing  impor- 
tance ;  such  as  pain,  and  other  functional  disturbances,  of  which 
the  sufferer  complained,  and  for  which  he  sought  relief  The 
various  forms  of  injuiy  to  which  the  body  was  exposed,  more 
especially  in  a  primitive  state  of  society,  would,  for  this  reason, 
claim  immediate  attention ;  and  hence  the  origin  and  primary 
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character  of  tlie  "  healing  art."  Thence  the  system  of  that  tixae- 
honoured  school  which  Hippocrates  founded  some  2400  years  ago, 
which  was  developed  by  Galen,  and  revived  by  Sydenham  in  the 
seventeenth  century  of  our  era.  They  taught,  and  their  disciples 
believed,  or  blindly  followed,  the  doctrine  of  symptomatology,^ 
i.e.,  the  nature  of  diseases  and  injui'ies  as  revealed  at  the  bed-side 
by  observation  of  functional  disturbances  alone,  or  chiefly. 

This  '  clinical '  knowledge  only,  of  disease,  being  coupled 
with  a  simultaneous  observation  of  the  remedial  effects  of  medi- 
cinal agents  and  surgical  operations,  gave  rise  to  a  species  of 
'  rational  empudcism,'  which  prevailed  during  many  centuries,  and 
still  holds  its  sway,  although  perhaps  unacknowledged  or  even 
disavowed. 

But  this  purely  clinical  knowledge  never  reached  the  essential 
cause,  or  morbid  condition — the  fans  et  origo  mala,  from  whence 
all  the  evil  symptoms  flowed ;  and  its  credulous  followers,  there- 
fore, ever  experienced  the  insufiiciency  of  a  '  surface '  system, 
which  gave  no  firm  foundation  for  the  correct  observation  of 
remedial  measures,  and  no  surety  to  Therapeutics.  Accordingly, 
each  new  science,  in  any  way  allied  to  Medicine,  that  turned 
up  in  the  current  of  time,  was  pressed  into  the  service,  to 
explain  morbid  phenomena,  and  supply  a  more  exact  theory  of 
disease. 

Physiology  was  thus  laid  under  contribution,  and  all  its  phases 
were  successively  extended,  and  applied  to  the  interpretation  of 
Pathology, — Functional  disturbances,  and  thence  to  the  practice  of 
Medicine  and  Surgery  inclusive.  The  chemical  aspect  of  physiology 
was  first  invoked  by  Paracelsus  (1658),  followed  by  men  of  more 
reputable  character :  Sylvius  de  le  Boe,  of  Flanders  (1680) ;  our 
countryman,  Thomas  Willis  (1684) ;  and  many  others  of  the 
purely  chemical  school, — even,  shall  I  add,  up  to  the  present  day. 
The  mechanical  element  was  applied,  aided,  moreover,  by  mathe- 


*  Genuine  Works.  Hi])pocrates.  Trans,  for  Syd.  Soc.  by  F.  Adams,  LL.D. 
1849.  Vol.  i.  Epidemics.   "  Fourteen  Cases  of  Disease." 
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matics;  but  this  system,  or  instrument,  in  the  hands  of  Borelli, 
of  Pisa  *  BelHni^t  a  pupU  and  disciple,  the  learned  Boerhaave^ 
of  Leyden,  and  the  whole  school  of  iatro-mathematicians,  signally 
failed.     Even  the  grand  discovery  of  Harvey  was  distorted  to 
the  most  absurd  results,  when  the  dynamics  of  the  blood^s  cir- 
culation were  submitted  to  mathematical  investigation.  Starting 
with   the   complex  data,  which   physiological    science— unlike 
those  of  physics,  and,  I  may  add,  chemistry-ever  presents,  the 
force  of  the  hearths  action  was  variously  calculated,  being  raised 
by  some  to  the  terrific  power  of  a  Nasmyth^s  hammer,  180,000 
pounds  and  upwards;  by  others,  reduced  to  the  modest  standard 
of  eight  ounces.     A  more  subtle  theory  had  arisen  with  Van 
Helmont  (1648) -foreshadowed  by  Athen^us  in  the  first  century 
of  the  Christian  era-who,  as  founder  of  the  Vitalists,  sought  to 
explain  the  phenomena  of  health  and  disease  respectively,  by  the 
agency  of  a  something  he  named  Archmts,  which  subsequently 
became  the  anima  of  Stahl^  and  the  vis  medicatrix  naturcB  of 
Wilham  Cullen.§    But,  although  ranked  with  the  Vitalists  in  the 
history  of  rational  medicine,  CuUen  by  no  means  looked  with  any 
confidence  to  that  cm-ative  power  of  nature,  with  which  his  name 
I  am  inclmed  to  beheve,  is  still  associated  by  many.    "  I  might 
says  he,  "go  farther,  and  show  how  much  the  attention  to  the 
Autocrateia  aUowed  of,  in  one  shape  or  other,  by  every  sect,  has 
corrupted  the  practice  among  aU  physicians,  from  Hippocrates  to 
Stahl.    It  must,  however,  be  sufficiently  obvious,  and  I  shaU 
conclude  the  subject  with  observing,  that  although  the  vis  medi 
catrix  nature  must  unavoidably  be  received  as  a  fact,  yet  Avhen 
ever  it  is  admitted,  it  throws  an  obscurity  upon  our  system ;  and 
It  IS  only  when  the  impotence  of  our  art  is  very  manifest  and 
considerable,  that  we  ought  to  admit  of  it  in  praetice.^^|| 

ilorul^olftn"^^^  Motu  Muscu- 

t  Opuscula  Aliquot,  ad  A.  Pitcarniiim.  1696. 
%  Theoria  Medica  vera.  1708. 

§  See  Works,  ed.  by  John  Thomson.   1827.  ||  Jbid.  vol.  i.  p.  406. 
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Tlie  creation  of  human  anatomy  by  Vesalius,*  in  the  sixteenth 
century,  advanced  by  Eustachiusf  and  Fallopius,J  had  long  since 
laid  the  foundation  of  a  more  durable  physiology,  a  physiology 
based  upon  the  knowledge  of  structure. 

Structure  may  indeed  be  known^  and  accurately,  without  its 
function  or  use  being  at  all  understood ;  witness  the  spleen,  and 
the  so-called  ductless  glands;  but  the  function  of  any  organ 
or  tissue  implies  a  prior  identification  of  such  part;  and  thus 
it  is  that  the  knowledge  of  physiology  implies  a  previous  accurate 
knowledge  of  anatomy.  This  obvious  relationship  is  fully  recog- 
nised and  acknowledged  now-a-days ;  and  I  allude  to  it  only  to 
mark  the  dawn  of  true  physiology. 

The  more  solid  ground  supplied  by  Anatomy  was  gladly 
sought  by  some  inquirers  after  truth,  who,  having  long  wandered 
in  the  mists  of  the  Archseus,  and  other  Will-o'-the-wisp  phases  of 
an  abstract  physiology,  had  well  nigh  sunk  in  the  quicksands  of 
speculation  and  conjecture.  Albert  Haller  was  the  father  of  this 
new  physiology;  and  the  "Elementa  Physiologiee  Corporis  Humani" 
(1765)  is  an  everlasting  monument  of  his  industry,  judgment, 
and  originality.  The  extension  of  Anatomy  to  the  structure  of 
animals,  and  even  to  that  of  plants,  suggested  to  John  Hunter 
the  proportions  of  a  colossal  Physiology,  and  corresponding  Phy- 
siological Anatomy;  and  the  Museum  of  the  Royal  College  of 
Surgeons  of  England,  interpreted  by  the  penetrating  analysis  of 
Owen,  Paget,  and  our  lamented  Quekett,  is  the  gift  of  genius  to 
a  grateful  profession  and  to  an  ungrateful  country.  "  His  body 
is  buried  in  peace,  but  his  name  liveth  for  evei'more !" 

The  Philosophy,  or  first  principles,  of  anatomy  and  physiology 
yet  remained  to  be  discovered.  Xavier  Bichat  arose  to  thus 
illumine  the  pathway  of  rational  medicine.  The  history  of  in- 
ductive science  records  no  generalizations  more  grand  or  fertile, 


*  De  Humani  Corporis.  Basil.  1542. 
t  Opuscula  Anatomica.  Venet.  15G3. 

X  Om.  Op.  "  Instifcutioucs  Anatomica;,"  p.  4'82.  Francof.  1584. 
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inclii'ectly,  to  medicine^  tlian  are  to  be  found  in  the  first  eight 
sections  of  the  "  General  Anatomy,  applied  to  Physiology  and  to 
the  Praetice  of  Medicine." 

Bichat  was  the  great  original  analyst  of  physiology,  who 
sought,  and  successfully,  to  reduce  all  the  phenomena  of  life  to 
a  few  primary  vital  properties  of  the  organism ;  who  showed  how 
all  the  manifestations  of  life  flowed  from  these  few  elementary  pro- 
perties, how  they  entered  by  various  associations  into  compound 
functions — i.  e,,  circulation,  respii'ation,  &c. ;  how  these  are  recipro- 
cally related  to  each  other,  and  the  organic  or  vegetative  to  those 
of  animal  life — i.  e.,  the  phenomena  of  the  nervous  system,  &c. 

Bichat,  again,  was  the  great  original  analyst  who  sought,  and 
successfully,  to  reduce  the  structure  of  all  organs  and  parts  of  the 
body  to  a  few  comparatively  simple  and  extensively  distributed 
component  textures ;  who  showed  how,  by  their  various  combina- 
tions, the  several  organs  and  parts  of  the  entire  organism  are  con- 
structed— an  analogous  process  of  analysis  and  synthesis,  by 
which  (compound)  functions  are  viewed  philosophically,  as  consist- 
ing of  simple  functions,  and  these  again  as  co-operating  in  one 
organism,  Bichat  thus  created  general  Physiology,  and  general, 
or  textural  and  systemic.  Anatomy.  Moreover,  like  Hunter  in  his 
organic  inquiries,  Bichat  extended  these  generalizations  to  the 
lower  animals,  and  even  to  plants. 

The  consummation  of  the  labours  alike  of  Haller,  Hunter, 
and  Bichat,  with  many  others  of  the  anatomico-physiological 
school,  has  been  to  '  humanize'  this  knowledge,  by  show- 
ing its  relation  to  the  '  rational '  practice  of  medicine.  Thus 
has  been  presented  a  standard, — the  model  man,  structurally 
and  functionally  in  health,  subject  to  individual  peculiarities, 
wherewith  to  contrast  the  aberrations  and  abnormities  of  disease. 
As  compared  with  this  standard,  all  purely  Pathological  pheno- 
mena and  conditions  are  found  to  be  departures, — by  increase, 
diminution,  or  perversion  respectively,  of  organic  or  textural 
structure,  with  compound  or  simple  functional  disturbances. 

Deviations  from  the  standard  of  health,  whether  structural 
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or  functional,  can  themselves  only  be  learnt  by  independent  ob- 
servation ;  but  tlie  disposition,  or  indeed  the  avowed  creed,  of 
many  masters  of  anatomy  and  physiology,  has  been  to  teach 
pathology  too  inferentially ;  as  if  an  accurate  knowledge  of  the 
standard  of  health  supplied  an  a  priori  knowledge  of  disease : 
just  as  in  the  more  exact  science  of  astronomy,  given  the  law  of 
a  planet's  orbit,  its  aberrations  can  be  found.  Hunter  was  thus 
too  inferential — read  his  "  Sui-gical  Lectures."  Bichat  Avas  too 
inferential.  "  The  history,"  says  he,  "  of  phenomena  in  which 
vital  powers  have  their  natural  type,  conducts  us  by  a  natural 
consequence  to  those  phenomena  in  which  the  same  powers  are 
changed."*  Marshall  Hall  was  too  inferential.  Thus,  for 
example,  "  Ages  before  '  the  principle  of  life'  is  detected,  we  may 
trace  its  phenomena,  both  by  observation  and  experiment,  and 
deduce  from  them  important  inferences  both  in  regard  to  the 
nature,,  the  prevention,  and  the  cure  of  diseases."  f 

This  inferential  extension  of  physiology  is  the  same  error  as 
that  of  the  older  physiologists  (before  anatomy  had  been  culti- 
vated), for  the  old  physiology  itself  was  but  au  extension  and 
application  of  physics  and  chemistry,  or  else  the  mere  dream  of 
transcendental  metaphysics. 

The  indirect  relationship  only  of  physiology  to  rational  medicine, 
is  a  concession  so  important  to  the  development  of  the  latter,  and 
the  bearings  of  physiology  thereon  are  so  lucidly  set  forth  in  a 
lecture  J  by  Professor  Walshe,  introductory  to  the  principles  and 
practice  of  medicine,  that  I  shall  transcribe  a  paragraph  and  an 
illustration. 

"  The  prominent  characteristic  of  the  scheme  for  the  foundation 
of  Pathology  I  here  set  forth  and  espouse,  is  its  independence.  It 
recognises  facts  of  its  own  kind — not  only  kindred,  but  identical  in 


*  General  "Anatomy,  p.  xxi. 

t  Gulstonian  Lectures  on  the  Mutual  Relations  between  Auat.,  Physiol., 
Pathol.,  and  Therapeutics.   1848.   p.  42. 

\  On  the  Logical  Applications  of  Physiology  to  Pathology.    Oct.  1, 1849. 
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quality — as  its  sole  basis.  It  makes  no  provision  for  tlie  qualifi- 
cation of  its  laws  by,  much  less  for  the  formation  of  these  laws  out 
of,  facts  or  generalizations  belonging  to  other  sciences,  be  the  con- 
sanguinity of  these  sciences  ever  so  close,  and  ex  natura  rerum, 
direct.  It  holds  pathology  to  be  a  code  of  doctrines  founded  upon 
distinct,  proper,  and  special  elements — elements  whose  ultimate 
adaptation  to  that  code  takes  place  utterly  irrespective  of  a  priori 
notions  pressed  forward  by  cognate  branches  of  knowledge.  It 
gives  pathology  a  place  as  purely  self-dependent  and  distinct,  in 
regard  of  the  means  of  its  actual  establishment  as  a  science  (but 
of  this  only),  as  is  held  by  chemistry,  for  example,  in  the  sciences 
of  matter.  Or,  more  clearly  to  particularize,  this  scheme  refuses 
by  implication  to  recognise  as  the  t7'ue  formative  material  of  the 
science  of  pathology  (that  is,  the  sum  of  classified  laws  of  diseased 
actions)  inferences  deducible  prior  to  experience,  from  current 
notions  (whether  possible,  probable,  likely,  very  likely,  or  certain,) 
held  concerning  the  natural  texture  and  healthy  actions  of  the 
frame.  This  scheme  denies  that  physiology  (vital,  chemical,  or 
physical,)  is  the  basis  of  pathology,  in  the  sense  that  acquaintance 
with  the  one  secures,  by  involution,  acquaintance  with  the  other. 
This  scheme  denies  that  physiology  is  the  basis  of  pathology  in 
the  sease  that,  given  the  recognised  healthy  life  of  an  organ,  the 
consecuences  of  the  derangements  of  that  life  can  by  any  forms 
of  reasoning,  inductive,  deductive,  analogical,  or  other,  be  positively 
predicated  prior  to  actual  experience  of  their  character  and  habi- 
tudes It  affirms,  on  the  contrary,  that  from  observation,  inter- 
pretation, numerical  comparison,  and  classification  of  those  de- 
rang3ments  themselves  (collated,  of  course,  with  healthy  conditions), 
are  'heir  natures  and  laws  alone  to  be  established, 

"  Take  the  instance  of  an  aged  person,  the  neck  of  whose 
femur  suddenly  snaps :  physiology  might  certainly  justify  us  in 
the  positive  affirmation,  that  inability  to  use  the  limb  for  pro- 
gression would  follow  this  accident ;  it  might,  by  diligent  considcra- 
ticn  of  the  precise  lines  of  action  of  the  various  connected  muscles, 
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(admitting  this  knowledge  to  be  perfect  in  its  way),  make  a  correct 
assertion,  prior  to  experience,  as  to  the  unnatural  direction  the 
limb  -would  assume.  But  all  this  is  merely  mechanical ;  it  is  the 
sort  of  inferential  power  which  would  indeed  prove  physiology  to  be 
the  formative  basis  of  pathology,  were  man  a  mere  machine.  But 
he  is  not  simply  a  machine ;  his  femur  cannot  be  broken  without 
vital  action  being  disordered  ;  and  the  sum  total  of  physiological 
knowledge  could  never  have  established,  prior  to  actual  experience, 
the  vital  consequences,  local  and  general,  of  that  simple  injury. 
No ;  scarcely,  I  affirm,  could  it  have  supplied  even  a  solitary  link  of 
the  great  chain  of  impressions  which,  originating  in  the  disruption 
of  a  few  minute  nerves,  vessels,  and  bone  lamellae,  may  eventually 
make  themselves  felt  in  every  fibre  and  every  function  of  the  frame." 
In  this  instance,  the  independence  of  pathology  is  exemplified  by 
a  simple  mechanical  function  ;  but  the  same  author  is  rich  in  illus- 
strations  of  this  position,  and  among  others  he  alludes,  very  ap- 
propriately, to  the  '  synocha'  or  pure  idiopathic  inflammatoiy  fever 
of  CuUen,  as  being  a  quasi  disease,  which  that  physiological  patho- 
logist acknowledges  he  had  never  seen ;  neither  had  Dr,  J ames 
Gregory,  during  thirty  years'  experience,  nor  Dr.  T.  Batemaa ;  and 
yet  this  creature  of  physiological  inference  still  exists  in  systematic 
works,  as  an  observed  and  observable  reality  ! 

But,  among  'clinical'  observers,  there  has  ever  been  a  growing 
conviction  that  Pathology  is  a  science  of  independent  observation ; 
and  a  fortiori,  therefore,  that  the  'causes'  also,  of  functiond  dis- 
turbances, cannot  be  deduced  by  any  a  priori  inferential  mode  of 
discovery ; — in  fact,  that  Pathology  must  have  its  analogue,  just  as 
true  Physiology  implies  Anatomy.  Gradually,  therefore,  there  lave 
become  more  and  more  clearly  visible  the  outlines  of  anoiher 
science,  which  lay  between  the  man  in  health  and  the 
symptomatology  of  the  Hippocratic  school — the  point  fmm 
whence  we  started  in  tracing  the  historical  development  ^of 
rational  medicine. 

Pathological  Anatomy — the  first  lines  of  which  had  loj^g 
since  been  drawn,  indelibly,  by  John  Baptiste  Morgagni,  in  his 
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ever-memorable  work,  "  On  the  Seats  and  Causca  of  Diseases"* — 
has  thus  opened  before  clinical  medicine  and  surgery. 


*  In  explanation  of  the  circumstances  which  led  him  to  write  this  memorable 
work,  Morgagni  makes  the  following  statement,  which  is  worth  reading,  to  under- 
stand the  historical  relation  of  that  work  to  the  "  Sepulchretum"  by  Bonetus,  as 
well  as  to  appreciate  the  general  purpose  of  Morgagni's  labours,  his  matter-of-fact 
mind,  liis  modest,  candid,  and  confiding  disposition : — "  The  anatomical  writings 
of  Valsalva  being  already  published,  and  my  epistles  upon  them,  it  accidentally 
happened  that,  being  retired  from  Padua,  as  in  those  early  years  I  was  wont  fre- 
quently to  do  in  the  summer-time,  I  fell  into  company  with  a  young  gentleman  of 
strict  morals  and  an  excellent  disposition,  who  was  much  given  to  the  study  of  the 
sciences,  and  particularly  to  that  of  medicine.  This  young  gentleman  having  read 
those  writings  and  those  letters  likewise,  every  now  and  then  engaged  me  in  dis- 
course, than  which  notliing  could  be  more  agreeable  to  me ;  I  mean,  a  discourse 
in  respect  to  my  preceptors,  and  in  particular  Valsalva  and  Albertini,  whose 
methods  in  the  art  of  healing,  even  the  most  trifling,  he  was  desirous  to  know; 
and  he  even  sometimes  inquired  after  my  own  observations  and  thoughts  as  well 
as  theirs.  And  having  among  other  things,  as  frequently  happens  in  conversa- 
tions, opened  my  thoughts  in  regard  to  the  '  Sepulchretum,'  he  never  ceased  to 
entreat  me,  by  every  kind  of  solicitation,  that  I  would  apply  to  this  subject  in 
particular ;  and  as  I  had  promised,  in  my  little  Memoir  upon  the  Life  of  Valsalva, 
to  endeavour  that  a  great  number  of  his  observations,  which  were  made  with  the 
same  view,  should  be  brought  to  public  light,  he  begged  that  I  would  join  mine 
together  with  them,  and  would  show  in  both  his  and  mine,  by  example  as  it  were, 
what  I  should  think  wanting  to  complete  a  new  edition  of  the  '  Sepulchretum,' 
which  he,  perhaps,  if  he  could  engage  his  friends  to  assist  him,  would,  at  some 
time  or  other,  undertake.  He  also  desired  that  I  would  write  in  as  familiar  a 
manner  as  I  would  wish,  and  by  this  means  throw  in  at  any  time  what  I  had 
said  in  conversation  or  medical  conferences,  or  anything  of  that  kind,  which, 
though  ever  so  minute,  would  always  be  very  grateful  to  him. 

"  You  ask  me  what  was  the  effect  of  his  entreaties.  I  suffered  myself  to  be 
j  prevailed  on.  For,  you  see,  what  he  required  of  me  was  partly  what  I  had  pro- 
1  mised  in  that  Memoir,  and  partly  what  I  hoped  would  be  of  use,  if  it  should  turn 
I  out  agreeably  to  my  design ;  as,  by  being  afterwards  revised  and  published,  it 
I  might  some  time  or  other  excite  persons  far  more  capable  than  myself  to  under- 
Itake  the  same  kind  of  labour. 

"  With  this  view,  then,  I  began,  upon  returning  to  Padua,  to  make  a  trial  of 
I  that  nature,  by  sending  some  letters  to  ray  friend ;  and  that  he  was  pleased  with 
1  them  appears  from  two  circumstances — the  first,  that  he  was  continually  soliciting 
I  me  to  send  him  more  and  more  after  that,  till  he  drew  me  on  so  far  as  to  the 
sseventeenth ;  the  second,  that  when  I  begged  them  of  him,  in  order  to  revise  their 
(contents,  he  did  not  return  them  till  he  had  made  me  solemnly  promise  that  I 
\would  not  abridge  any  part  thereof."— Trans,  by  B.  Alexander,  3  vols.  1769. 
IPreface,  pp.  xx,  xxi. 
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The  revival  of  the  purely  clinical  system  by  Sydenliam,*  in 
tlie  previous  century — the  seventeenth — continued  to  mislead 
many  from  this  fertile  land  of  promise.  Not  a  few,  indeed,  who 
had  become  wearied  with  the  uncertain  results  of  therapeutic 
treatment,  conducted  on  principles  professedly  '  rational,'  but  not 
really  founded  on  a  due  pathological  knowledge  as  to  the  nature, 
origin,  course,  and  tendency  of  disease,  deserted  from  the  ranks  of 
the  cHnical  corps,  and  proclaimed  themselves  '  pure  empirics.' 
In  the  course  of  time  many  more  deserted — first  in  France,  then 
in  Germany,  and  last  of  all  in  this  country.  These  allied  them- 
selves, not  again,  as  in  times  past,  with  pure  anatomists  and 
physiologists,  but  with  pathological  anatomists,  who  ever  since  the 
days  of  Morgagni  have  volunteered  in  the  cause  of  medicine. 

Apart,  indeed,  fi'om  its  relation  to  medicine  and  surgery,  the 
abstract  pursuit  of  Pathological  Anatomy  has  few,  if  any,  intrinsic 
qualities  of  value  or  interest.  Compared  with  other  branches  of 
natural  science,  this  has  not  the  beauty  of  botany ;  its  truths  are 
not  so  marvellous  as  those  of  chemistry ;  it  lacks  the  grandem' 
and  the  poetry  of  geology ;  and  does  not  come  home  to  us  appa- 
rently with  the  every-day  utility  of  mechanical  science.  By 
the  side  of  anatomy  and  physiology,  we  can  scarcely  concede 
thereto  that  perfection  of  construction,  and  adaptation  of  means 
to  ends,  which  invest  with  wonder  the  study  of  these  sister 
sciences.  On  the  contrary,  pathological  anatomy  might  aptly  be 
termed  the  science  of  disorganization,  for  it  records  the  destnic- 
tive  changes,  and  their  results,  which  organized  beings  undergo ; 
it  is  familiar  with  all  that  is  most  distressing  dm'ing  life, — from 
the  dawn  of  existence,  through  childhood,  adolescence,  and  de- 
crepitude ;  and  with  all  that  is  most  revolting  after  death.  It 
remains,  therefore,  to  be  discovered  how  far  this  science  has  the 
redeeming  virtue  of  guiding  to  the  removal  and  prevention  of 

*  "Works  trans,  for  Syd.  Soc.  by  R.  G.  Latham,  1848.  See  vol.  i,  "Med. 
Obs.  concerning  the  History  and  the  Cure  of  Acute  Diseases."  Also,  the  Purely 
Clin.  Method  Exemplified,  Dysentery,  sec.  iv.  chap.  iii.  p.  169,  parag.  8 ;  Pleurisy, 
sec.  vi.  chap.  iii.  p.  247,  parag.  5. 
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human  suffering  more  especiaUy,  and  leading  to  the  restoration  of 
health. 

Eveiy  form  of  injury  or  disease  presents  certain  pathological 
I  objects  for  investigation,  by  the  knowledge  of  which  its  thera- 
I  peutic  treatment,  medical  and  operative,  should  be  conducted.  I 
;  allude  to  the  kind  of  disease  or  injury,  with  its  situation  and 
i  extent,  as  made  known  by  diagnosis ;  its  cause  or  causes,  and  the 
I  operation  of  the  disease  or  injury  itself,  as  an  '  internal  cause'  of 
I  other  morbid  conditions — its  relationship,  in  these  respects,  being 
i indicated  by  etiological  investigation;  the  foreknowledge  of  its 
J  probable  course  and  tendency,  to  this  or  that  issue,  by  prognosis  : 
land  it  would  appear  that  a  large  assortment  of  well-ascertained 
i  facts  having  accumulated,  the  period  has  now  arrived  when  the 
;  attempt  may  be  made  to  discover  guiding  Principles*  in  each  of 
tthese  preparatoiy  '  departments'  of  Surgery,  themselves  suggestive 
(of  guiding  principles  of  therajjeutic  treatment,  and  together 
If  forming  rational  Principles  of  Surgery,  which  might  ever  serve  to 
(direct  the  practitioner  aright  in  each  particular  case,  and  regulate 
tthe  course  of  farther  investigation. 

With  the  view  of  ascertaining  whether  I  had  been  anticipated 
iin  this  inquiry,  I  perused  the  various  systematic  works,  entitled 
' "  Principles  and  Practice  of  Surgeiy,"  "  Systems  of  Surgery,"  and 
works  of  similar  import,  which  have  issued  from  Heister  as  the 
eearliest  author,  Benjamin  Bell,  John  Hunter,  John  Bell,  and 
cother  accredited  authorities,  down  to  those  of  the  present  day. 

I  must  here  confess  that  my  researches  were  fruitless,  for 
what  I  found  in  the  books  referred  to  are  not  Principles  of 
"  Surgery,'  but  General  Surgical  Pathology,  with  Therapeutics 
ccombined.  That  such  knowledge  has  ever  been  hitherto  denomi- 
mated  "  Principles  of  Surgery,"  will  at  once  be  seen  on  examining 
ftbhe  Table  of  Contents  prefixed  to  each  of  the  various  works  in 
question.    But,  not  to  make  any  particular  selection,  I  shall  refer 


*  Principle — fundamental  truth ;  first  position,  from  which  others  are  deduced; 
wource. — Joknson. 
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to  the  most  recent  one  of  this  kind — the  "  System  of  Surgery,"  by 
Professor  Gross,  of  Philadelphia;  and  to  this  work  I  may  point 
without  hesitation,  since,  in  the  "  Preliminary  Observations" 
thereto,  we  are  not  left  in  any  doubt  as  to  what  is  really  meant 
by  '  Principles  of  Surgery,'  as  usually  understood.  "  If,"  says 
Professor  Gross,  "there  is  any  one  part  of  the  present  treatise 
upon  the  study  of  which  I  would  insist  more  than  upon  that  of 
any  other,  it  is  that  which  treats  of  the  great  principles  of 
surgery,  as  comprised  under  the  head  of  '  inflammation,  wounds, 
morbid  deposits,  new  growths,  and  morbid  poisons/ "  SimUar 
principles  are  inculcated  in  all  other  systematic  works  on  surgery, 
and  in  those  on  medicine  also.  For  example,  in  the  "Principles  of 
Medicine,"  by  Dr.  C.  J.  B.  Williams,  they  are  specifically  defined 
to  be  "  those  leading  and  general  facts  and  doctrines  regarding 
disease  and  its  treatment,  which  are  applicable,  not  to  individual 
cases  only,  but  to  groups  or  classes  of  diseases."  Yet  this  is 
General  Pathology— interspersed,  it  may  be,  with  an  elementary 
view  of  remedial  measures.  Such  were  the  Principles  I  found 
more  or  less  fully  and  correctly  expounded — but  not  those  of 
'  Surgery,'  as  developed  in  its  several  departments — Diagnosis, 
Etiology,  Prognosis,  and  Therapeutics; — nor,  again,  could  I  find 
the  Principles  of  Operative  Surgery. 

The  kind  of  Principles  which  I  had  in  view,  obviously  con- 
trast with  the  doctrines  of  General  Pathology ;  and  a  word  of 
further  explanation  will  suffice  to  indicate  their  character.  Take 
any  one  department  of  Surgery, — for  example.  Diagnosis.  The 
object  I  proposed  to  myself  was,  not  to  discover  the  general 
features  of  resemblance  and  difierence  by  which  the  various 
elementary  forms  of  injury  and  disease  are  allied  and  distin- 
guished into  classes,  known  as  wounds,  fractures,  morbid  deposits, 
new  growths,  &c.,  with  their  respective  varieties ;  but,  given  tliis 
preliminary  knowledge,  to  analyze  it,  in  order  to  discover  the 
grounds  of  diagnosis,  and  by  virtue  of  General  Pathology,*  having 

*Wlien  not  otherwise  specified,  Pathology  signifies  Pathological  Anatomy,  as 
well  as  Functional  Distiu-bauccs. 
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been  subjected  to  analysis,  the  elcmentaiy  truths  thus  evolved 
would  be  those  which  should  guide  all  diagnosis.  Such  are  the 
Principles  I  had  in  view;  and  a  similar  character  distinguishes 
those  which  should  guide  all  etiological  investigation,  and  all 
prognosis;  the  whole  leading  to  the  cardinal  principle  which 
should  guide  all  therapeutics,  medical  and  operative. 

The  aggi'cgate  of  these  Principles,  therefore,  wotdd  issue  from 
a  systematic  analysis  of  General  Pathology. 

Failing  to  acquire  these  guiding  truths,  the  short- comings  of 
Siu'gery — clinical,  medical,  and  operative — became  the  subject  of 
my  daily  observation  and  experience. 

At  the  bed-side,  when  about  to  undertake  a  case,  and  amply 
provided  with  general  pathology,  I  was  unable  to  decide  such 
preliminary  essentials  as  the  following  : — in  respect  of  diagnosis, 
how  far  I  might  trust  the  Functional  symptoms  presented — how 
far  Pathological  Anatomy  would  avail  me ; — whether  "  physical 
signs "  were  more  tmstworthy  than  "  structural  characters," 
as  those  of  textures  and  products,  when  discoverable  under 
the  microscope ;  for  example,  by  thus  examining  the  substance 
of  tumours  procured  by  puncture :  and  the  value  of  "  chemical 
conditions"  as  signs  of  the  disease.  In  respect  of  etiology, 
its  guiding  principles  with  regard  to  "  internal  causes "  and 
their  operation,  were  ill-determined  ;  while  respecting  the  grounds 
of  prognosis,  or  the  '  essential  conditions  and  laws'  which  regulate 
the  course  and  tendency  of  the  injury  or  disease,  little  had 
been  determined.  Nay,  general  pathology  itself,  as  preparatory 
to  this  department  of  investigation,  had  been  insufficiently  cul- 
tivated, for  the  natural  course  and  tendency  of  the  injury  or 
disease  (apart  from  surgical  or  medical  interference)  was  in  most 
instances  unknown. 

To  crown  all  my  difficulties,  I  was  therefore  unable  to  predi- 
cate how  far  Nature  might  be  trusted  to  conduct  the  case  to  a 
favourable  issue ;  and  when  interference  became  necessary,  I 
could  not  determine  the  kind  of  assistance  indicated,  and  still 
less  the  least  amount  or  measure  of  such  assistance.     I  there- 
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fore  was  unable  to  select  the  simplest  and  least  meddlesome,  as 
"well  as  most  efficacious  kind  of  therapeutic  treatment.  Lastly, 
during  surgical  operations,  anatomy  did  not  prove  an  infallible 
guide.  The  hernia  of  the  dissecting-room,  and  the  operation 
during  life,  presented  widely  diflFerent  appearances,  and  I  gradually 
discovered  that  in  this  and  other  operations,  diseased  and  li-\dng 
conditions,  combined,  altogether  changed  the  scene  with  which 
the  mere  anatomist  is  familiar. 

I  again  referred  to  the  books  of  Principles,  and  there  I  found 
that  anatomy  alone  was  the  acknowledged  guide  during  surgical 
operations,  and  that  the  doctrines  of  General  Pathology  were  the 
accredited  "  Principles  of  Surgery."  These  so-called  Principles 
represent,  as  already  stated,  the  general  facts  and  doctrines  which 
are  true  of  all  Wounds,  all  Fractures,  all  Dislocations,  all 
Aneurisms,  all  morbid  Deposits,  new  Growths,  and  so  forth ;  but 
they  do  not,  and  cannot  possibly,  represent  the  guiding  truths  of 
all  Diagnosis,  all  Etiology,  all  Prognosis,  and  all  Therapeutics. 
The  Science  of  Surgery  could  not  have  been  discovered. 

Taking,  therefore,  the  subject-mdiXiQX  of  systematic  works — 
strengthened  by  that  of  many  valuable  monographs,  and  ex- 
tended, as  far  as  possible,  by  the  results  of  my  own  observations — 
as  the  starting -^omt  of  inquiry,  I  sought  by  an  '  original  and  sys- 
tematic analysis'  of  General  Pathology,  as  already  explained,  to 
evolve  the  elementary  truths  which  guide  in  each  of  the  four  de- 
partments of  Surgery.  These — the  Principles  of  Surgery,  properly 
so  named — are  one  continued  exhibition  of  the  guidance,  chiefly  of 
Pathological  anatomy,  at  the  bed-side  and  in  operations.  This 
science  is  the  ultimate  source  of  all  guidance  in  Sui'gery — 
clinical,  medical,  and  operative ;  and  thus  applied,  I  would  name 
it  —  Clinical  Pathological  Anatomy.  It  tends  to  impart  the 
earliest  and  most  exact  character  to  each  department  of  Sui'gery, 
which  is  thereby  proportionately  raised,  from  an  empirical  Art, 
to  the  rank  and  dignity  of  a  Science. 

In  the  year  1857,  I  initiated  a  critical  investigation  in  tliis 
direction,  by  a  new  Inquiry  entitled,  "  What  has  Pathological  Ana- 


INTRODUCTION. 


15 


•  toray  done  for  Medicine  and  Siu'gery  ?"  *  and  the  present  work 
iis  but  an  extension,  although  a  considerable  one,  of  the  Prin- 
>  ciplcs  I  then  endeavoui'cd  to  establish  on  the  basis  of  Patliological 
Anatomy.  From  this  source,  the  practice  of  Surgery,  and  of 
'.  jNIedicine  conciuTcntly,  was  also  shown  to  derive  a  twofold  character. 
IBoth  become  Preventive  and  Conservative.  To  the  origin  and 
?  signification  of  this  latter  attribute  I  would  now  more  particularly 
:  invite  attention. 

The  surgical  tendency  of  the  age  is  to  Conservative  operations, 
Iby  A-ii-tue  of  which,  parts  of  the  body  are  preserved  that  would 
I  otherwise  formerly  have  been  removed  by  the  sm'geon.  Limbs 
tthat  would  have  been  amputated  are  now  preserved,  by  the  ex- 
(cision  of  a  diseased  joint.  This  is  Preservative  Surgery ;  and 
fso  far,  so  good.  But,  to  supersede  any  operative  assistance ;  is 
(Consen-ative  Sru'gery,  equivalent  only  to  the  "  Medical  Treatment 
cof  Surgical  Disease," — a  definition  I  have  somewhere  read  ? 

I  would  take  my  stand  on  higher  ground  than  that  of  either 
I  mew,  and  elevate  Conservative  Surgery  on  a  broader  and  deeper 
tfoundation.    The  full  import  and  extended  significance  of  this 
(conservative)  attribute,  in  general  Therapeutics,  have  hitherto  been 
wery  incompletely  recognised. 

As  the  measure  of  our  judicious  reliance  on  the  curative  pro- 
msions  and  resources  of  Nature  in  the  treatment  of  disease,  and 
iin  conducting  the  repair  of  injury ;  and,  therefore,  thus  guiding 
sand  regulating  therapeutics,  respecting  the  kind  and  least  amount 
cof  assistance,  medical  and  operative ;  determining  also  the  earliest 
ooccasion  for  such  assistance ;  and,  moreover,  determining  whether 
mny  interference  whatever  be  necessary, — Conservatism,  thus  ex- 
ppanded,  most  adequately  represents  that  Therapeutic  Principle  to 
vwhich,  by  long- continued  observation  and  reflection,  I  have  been  led. 

But  the  practice  of  Surgery  and  of  Medicine,  concurrently, 
vwill  become  Conservative,  in  this  sense,  only  proportionately  to 
tfche  earliness  and  exactitude  of  our  prognosis  or  fore-knowledge 


*  Serial  Essays,  Lancet,  1857. 
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respecting  the  natural  course  of  diseases  and  injuries  individually, 
to  or  towards  a  favourable  or  unfavourable  issue  ;  a  similar  etiolo- 
gical knowledge  of  internal  causes,  and  their  operation  ;  and  pre- 
vious diagnosis,  of  a  similar  standard,  so  as  to  discover  the  par- 
ticular kind  of  disease  or  injury,  its  situation  and  extent  also,  in 
the  first  instance.  Such  knowledge  of  these  preliminary  depart- 
ments of  surgery  (and  medicine)  is  our  only  sure  guide  to  the  ap- 
propriate and  due  employment  of  remedial  measures,  medical  and 
operative  ;  and  whereby  to  anticipate  and  circumvent  any  impend- 
ing complications  which  would  or  might  supervene,  and  which, 
denoting  the  declining  efficacy  of  the  Restorative  Power  of  Nature, 
would  over-balance  our  Conservative  measures. 

Therefore,  this  character  of  practical  Surgery,  and  of  general 
Therapeutics,  takes  its  root  and  origin  far  in  the  depths  of  all 
those  preliminary  Principles  of  diagnosis,  etiology  respecting  in- 
ternal causes,  and  more  immediately  of  prognosis,  which  alike 
issue  from  Pathology.    This,  the  parent ;  that,  the  offspring. 

The  character  of  this  work  is,  therefore,  eminently  Conservative. 
To  this  end,  guided  by  Pathology,  I  shall  endeavour  to  establish 
the  Principles  of  that  Diagnosis,  whereby  the  natxire,  situation,  and 
extent  of  injuries  and  diseases  may  be  detected  during  life  at  the 
earliest  period,  and  most  exactly  disciiminated.  The  leading 
questions  of  diagnosis,  as  regards  each  particular  case  that  may 
arise,  will,  I  trust,  be  definitely  answered  j — the  diagnostic  value 
of  functional  symptoms  apportioned  ;  the  superior  value  of  evi- 
dence supplied,  during  life,  by  pathological  anatomy,  elucidated. 
The  value  of  '  physical  diagnosis '  will  therefore  be  determined  ; 
the  comparative  value  of  '  minute  structiu'al  characters,'  and  the 
aid  of  the  microscope  in  diagnosis,  will  be  folly  explained ;  and 
the  potential  value  of  '  chemical  pathology'  as  fully  attested. 

The  Principles  of  Etiology  will  follow.  I  shall  hope  to  show 
the  guidance  of  pathological  anatomy  in  the  earliest  detection 
during  life  of  the  exact  local  origin  (exact  situation  and  extent) 
of  diseases,  and  of  those  injuries  which  are  themselves  preceded 
by  disease  of  the  part  injured ;  as,  for  example,  fi-acture  of  the 
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femiiTj  incliicccl  by  cancerous  softening,  I  sliall  also  trace  the 
etiological  relation  and  application  of  Pathology  in  referring  local 
diseases  themselves  to  theii"  constitutional  origin ;  it  may  be  in  the 
blood  or  nervous  system. 

We  may  thus  anticipate,  and  perhaps  prevent,  the  consequences 
of  various  constitutional  and  local  diseases,  and  those  injuries  also 
which  have  themselves  originated  in  diseased  conditions. 

The  contributions  which  I  shall  endeavour  to  gather  from 
Pathology  on  behalf  of  Prognosis  will  be  of  analogous  import,  as 
guiding  to  the  earliest  and  most  exact  anticipation  of  the  particu- 
lar coiu'se  and  tendency  which  diseases  and  injuries  manifest  to 
or  towards  a  favourable  or  unfavourable  issue. 

These — the  Principles  of  each  preliminary  '  department'  of 
Sm-gery — will  conduct  to  the  leading  Principle  of  Therapeutics, 
medical  and  operative — the  earliest  occasion  for  assistance,  and  the 
most  exact  knowledge  of  the  kind,  and  least  amount,  thereof 
— or,  a  due  reliance  on  the  curative  operation  and  resoui'ces  of 
Natm'c,  in  the  practice  of  Medicine  and  Surgery.  Therapeutics 
will  thus  acquire  a  Conservative  character,  of  which  the  accessory 
Principles  in  question  are  its  rudimentary  phases. 

Such  then  is  the  distinctive  foundation — the  object — and  the 
character — of  this  work.  Pathological  essentially,  and  analytic ;  for 
the  attainment  of  Principles — respecting  diagnosis,  etiological  know- 
ledge of  internal  causes,  their  operation,  and  prognosis  :  Conser- 
vative, in  respect  of  Therapeutics — by  virtue  of  the  earliness  and 
exactitude  of  all  these  Principles. 

General  Pathology  is  so  arranged  as  best  to  establish  (by 
analysis),  and  illustrate,  the  series  of  Principles  advanced.  I  have 
almost  invariably  selected  those  forms  of  injury  and  disease  which 
may  occur  in  any  part  of  the  body;  obviously  because  morbid 
conditions,  unrestricted  in  their  locality,  are  best  qualified  to 
establish  general  Principles.  But  I  have  drawn  chiefly  from  that 
division  of  General  Pathology,  which  by  usage  is  denominated 
Surgical.  Yet  the  extension  of  the  same  Principles  to  Medicine 
will  be  readily  suggested.    If  therefore  it  be  urged,  in  objection 
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to  the  plan  pursued,  that  the  particular  exemplifications  adduced 
are  not  a  sufficient  basis  on  which  to  establish  guiding  Principles 
of  general  application,  further  reflection  will,  I  believe,  not  fail  to 
complete  their  generalization. 

To  what  extent  I  have  succeeded  in  this  undertaking  can  alone 
be  determined  by  the  impartial  judgment  of  others. 

In  working  out  my  design,  eiTors  may  or  must  have  crept  in  ; 
for  the  pursuit  of  facts  has  necessarily  been  extensive  and  laborious. 
If  then  I  have  incautiously  admitted  an  error,  here  or  there,  I 
shall  feel  obliged  by  correction  ;  and  if,  while  intent  on  the  accuracy 
of  my  data,  I  have  omitted  the  acknowledgment  due  to  this  or 
that  observer,  such  omission  has  been  quite  unintentional.  I  have, 
in  most  instances,  paged  my  references  ;  and  this  will  also  meet 
the  convenience  of  all  those  who,  in  seeking  original  sources  of 
information  on  Pathology  and  Surgery,  may  consult  this  work. 

My  own  pathological  and  clinical  observations,  scattered 
throughout,  were  noted  down  at  the  time  of  observation. 

Assmning  my  data  to  be  correct,  the  Principles  advanced  will, 
I  believe,  remain  unshaken.  However,  in  the  temperate  language 
of  Bacon,  I  trust  that  they  who  read  will  "  read,  not  to  contradict 
and  refute,  nor  to  believe  and  take  for  granted,  nor  to  find  talk 
and  discovu'se,  but  to  weigh  and  consider." 
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Assuming  that  Pathological  Anatomy  is  the  foundation  of  Sur- 
gery, it  is  necessary  to  clearly  understand  at  least  the  elements 
of  this  science,  and  particularly  in  its  surgical  aspect — Sui'gical 
Pathology. 

"  In  the  early  days  of  Surgery,  every  hook  was  regularly  pre- 
faced with  a  system  of  the  anatomy  of  the  human  body ;  and  if 
this  preludium  be  omitted  now,  it  is  because  Anatomy  has  become, 
in  itself,  an  important  study."* 

"Without  overlooking  the  preliminary  importance  of  this  study, 
I  would  here  advance  Pathological  Anatomy,  as  being  more  nearly 
related  to  Surgery ;  and  therefore,  to  its  elements,  I  would  nov 
invite  special  attention. 

What  then  is  the  purport  and  province  of  Pathology  ?  When 
we  clearly  understand  the  object  and  limits  of  this  science,  then, 
and  then  only,  shall  we  be  in  a  position  to  determine  its  true 
relation  to  Surgery.  Now,  the  word  Pathology  undoubtedly 
signifies  the  knowledge  of  disease.    But  what  is  disease  ? 

By  comparison  with  Anatomy  and  Physiology,  as  the  standard 
of  health,  disease  may  be  defined  to  be  a  deviation  from  this 
normal  standard — in  respect  of  one  or  more  of  the  solids  and 
fluids  which  constitute  the  organs  and  textures  of  the  body, 
and  in  respect  of  the  function  or  functions  of  such  part  or  parts. 
Disease  is  therefore  not  an  entity — like  a  parasite,  introduced,  from 
without,  into  the  body;  but  the  organism,  or  at  least  the  part 
affected,  in  various  conditions  of  deviation  or  alteration  from  the 


*  Principles  of  Surgery.   John  Bell. 
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normal  state.    Disease  is  not  anything  in  tlie  body,  but  the  body 

or  a  part  in  such  state. 

Guided  by  the  terms  of  this  definition,  there  are  two 
aspects  of  disease  ;  namely,  structural  and  functional.  Pathology 
represents  both  kinds  of  aberration  from  the  healthy  standard ; 
but  Pathology  proper  is  more  usually  restricted  to  alterations  of 
function;  while  alterations  of  structiire  constitute  the  province 
of  Pathological  Anatomy.  These  distinctions,  therefore,  are  the 
analogues  of  Anatomy  and  Physiology. 

Confining  our  attention  exclusively  to  Pathological  Anatomy ; 
alterations  of  structure  are  accompanied  with  alterations  of 
physical  properties,  and  chemical  composition,  of  the  organ  or 
texture  afifected ;  or  these  changes  may  be  considered  apart  from 
any  perceptible  change  of  structure. 

It  matters  not  which  aspect  of  Pathological  Anatomy  is  con- 
sidered first;  but  it  is  more  reasonable  and  convenient  to  begin 
with  the  simplest  deviations  from  the  healthy  standard. 

Therefore,  firstly:  Alterations  of  Physical  Properties — including 
mechanical  relations  to  surrounding  parts. 

Changes  of  situation  are  frequently  witnessed  in  the  shifting 
of  loose,  and  perchance  weighty,  internal  organs.  Elevation  above 
the  normal  level, — as  when  the  heart  is  displaced  upwards  by  a 
distended  stomach ;  or,  when  the  gravid  uterus  rises  from  the 
pelvis  into  the  abdomen :  and  by  descent  below  the  normal  level,  as 
exemplified  by  prolapsus  (not  inversion)  of  the  uterus. 

'  Protrusions'  of  internal  organs  may  occiu' — as  of  the  eye 
from  a  tumour  within  the  orbit — the  tongue  in  cases  of  glossitis, 
of  which  an  illustration  is  given  by  Liston  :*  or  again,  internal 
organs  may  protrude  through  wounds  of  the  cavities  in  which 
they  are  lodged.  Thus,  the  brain  may  protiiide  through  a 
fracture  of  the  skull, — the  heart  or  lungs  may  project  through  a 
wound  of  the  thorax— and  one  or  other  of  the  abdominal  ^dscera 
may  partially  pass  through  a  wound  of  the  abdomen.  '  Hernije' 
of  the  viscera  readily  occur,  by  one  or  other  of  them  finding  its 
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way  through  various  natui'al  openings  in  the  walls  of  its  containing 
cavity — the  organ  being  covered  by  those  integuments  which  have 
successively  impeded  its  progress  and  escape.  The  presence  or 
absence  of  the  natural  integuments,  as  an  investing  covering, 
respectively  distinguishes  hernisB  from  protrusions.  Hernise  of  the 
intestine  and  omentum  may  occur  through  either  the  inguinal 
or  femoral  apertm-es,  or  at  the  umbilicus,  and  occasionally  in  other 
situations ;  or,  by  the  escape  of  portions  of  other  abdominal  organs, 
— as  of  the  bladder,  uterus,  ovai-ies ;  the  stomach,  spleen,  liver, 
— through  the  diaphragm  into  the  thorax. 

But  displacements  are  not  confined  to  loosely  connected  and 
pendulous  internal  organs.  The  different  portions  of  the  osseous 
system — the  bones — although  more  firmly  held  together  by  liga- 
ments, are  liable  to  displacements.  Such  are  dislocations  of  their 
articular  extremities.  Some  bones,  however,  are  more  prone  than 
others  to  these  casualties;  and  the  circumstance  of  ligamentous 
union  being  nattu'ally  loose,  as  in  the  shoulder- joint,  coupled 
with  the  laxity  of  articulation  induced  by  disease,  will  chiefly 
favour  the  occurrence  of  dislocation.  The  conditions  known  as 
congenital,  complete  and  incomplete,  simple  and  compound,  are 
subordinate  varieties. 

The  fluids  may  escape  from  those  vessels  or  receptacles  which 
naturally  contain  them.  Of  such  alterations  of  situation,  I  may 
mention  hemorrhage,  and  extravasation  of  urine. 

Alterations  of  number  are  illustrated  occasionally  by  double 
organs — the  congenital  absence  of  one  kidney  for  example,  or  the 
superfluous  addition  of  one  or  more  mammae. 

Changes  of  position  are  favoured  by  the  same  anatomical,  or 
rather  mechanical,  circumstances  which  predispose  to  alterations 
of  situation.  Either  chiefly  happens  to  pendulous  internal  organs. 
The  gravid  uterus  may  fall  forwards  (anteversion) — backwards 
(retroversion)— or  to  one  side  (lateroversion)  :  so  again,  the  heart 
— its  apex  more  especially — is  easily  displaced. 

By  configuration,  I  mean  form,  resulting  from  the  relationship 
of  distinct  parts.    Deviations  in  this  respect  from  the  natui-al 
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condition  may  be  either  congenital  malformations  or  acquired  de- 
formities. 

'  Internal  sacculations'  of  hoUow  organs  are  seen  in  the 
pharynx,  stomach,  intestines,  bladder,  and  uterus.  In  such 
conditions  these  organs  bulge  outwards.  But  '  inflexions'  of  these 
cavities  occur  more  frequently,  and  are  exemplified  by  inversions 
of  the  uterus,  vagina,  and  intestines  (invagination). 

External  alterations  of  contour  are  illustrated  by  flexions  of  the 
uterus,  and  by  spinal  cui-vature  ;  while  the  general  and  uniform  ex- 
pansion of  large  cavities — as  from  hydrocephalus  or  hydrothorax  ; 
their  equally  general  retraction  occasionally,  with  local  bulging 
or  depression — say  of  the  thorax — respectively  from  emphysema 
and  tuberculosis,  are  further  illustrations  of  altered  configm'ation. 

So  also  are  solutions  of  continuity,  whether  congenital  or  ac- 
quired. Such  are  '  fractures'  and  'wounds.'  The  former  term  is 
restricted  to  sudden  divisions  of  bone,  the  latter  to  those  of  the 
soft  parts.  Many  varieties  of  either  lesion  are  of  great  practical 
interest.  Thus,  the  simple  fr'acture  is  limited  to  the  incomplete 
or  complete  division  of  bone ;  and  this  lesion  may  be  either  trans- 
verse, oblique,  longitudinal,  comminuted,  or  depressed.  The  com- 
pound fracture  impKes,  moreover,  a  wound  of  the  soft  parts,  either 
by  protrusion  of  the  bone  itself,  or  by  an  external  wound  ex- 
tending down  to  the  seat  of  fracture.  A  complicated  fracture 
implies  the  extension  of  injury  to  adjacent  parts — as  to  the  cerebro- 
spinal axis,  or  to  the  contents  of  the  thoracic  or  abdominal  cavities. 
Thus  the  lungs,  and  even  the  heart,  may  be  lacerated  by  fractmre 
of  the  ribs  or  sternum,  and  the  bladder  is  fi-equently  ruptured  by 
fracture  of  the  pelvis.  Again,  large  vessels  and  nerves  of  the  ex- 
tremities may  share  the  injury  of  adjacent  bones.  Wounds 
(of  soft  parts)  also  admit  of  many  important  practical  distinctions. 
Contrast  the  simple  division  of  tissues  by  an  incised  wound,  with 
the  bruise  of  a  punctured,  and  still  more  so  of  a  contused  {e.g.  gun- 
shot) wound— and  again,  the  local  effects  of  sucli  injuries  with 
the  more  fatal,  because  constitutional,  consequences  of  poisoned 
wounds.    The  clean  division  of  tissues  by  simple  incision  is  the 
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wound  of  many  surgical  operations,  and  although  a  necessary  evil, 
yet  its  consequences  are  far  less  serious  than  those  of  other  wounds. 

The  physical  properties  of  colour,  consistence,  elasticity,  size,  and 
iveight,  pcculiai-  to  the  several  organs  and  tissues,  may  respec- 
tively be  increased  or  diminished,  as  compared  with  normal 
conditions. 

Such  changes,  excepting  those  of  colour,  are  expressed  by  the 
appropriate  terms — induration  and  softening — rarefaction  and  con- 
densation— hypertrophy  and  atrophy  :  the  two  latter  representing 
alterations  of  weight,  or  quantity  of  matter,  by  increase  or  de- 
crease respectively  j  while  rarefaction  and  condensation  express 
merely  the  enlargement  or  diminution  of  size  (volume) — for 
example,  the  expansion  of  an  emphysematous  lung,  and  the  conden- 
sation of  that  organ  in  cases  of  hydrothorax. 

Alterations  of  size  may  affect  only  the  capacity  of  hollow  or- 
gans :  thus,  the  diminution  or  constriction  of  any  canal — e.g.  the 
oesophagus,  rectum,  vagina  and  urethra — is  known  as  'stricture^  on 
the  other  hand,  enlargement  of  cavities  may  occur.  The  varieties 
of  true  aneurism,  and  of  varicose  veins,  are  to  be  referred  to  this 
head.  These  lesions,  together  with  certain  of  those  already  men- 
tioned, which  faU  within  the  province  of  Surgical  Pathology,  will 
be  more  fully  considered  in  future  pages  of  this  work. 

Passing  on  from  Physical  alterations,  the  Chemical  constituents 
of  solids  and  fluids  may  undergo  similar  simple  variations  of 
excess  and  deficiency ;  or  again,  the  natural  Structure  of  organs 
and  tissues  being  retained,  it  may  exhibit  modifications  of 
quantity. 

Alterations  of  structural  quantity  are  adequately  represented 
by  hypertrophy  and  atrophy,  in  respect  of  the  solids ;  by  ple- 
thora and  anaemia  in  respect  to  the  quantity  of  blood, — the  excess 
or  deficiency  of  which  may  be  in  the  whole  vascular  system,  or 
limited  locally  to  a  particular  part.  Lastly,  local  plethora 
includes  the  various  conditions  of  venous  congestion,  determina- 
tion of  arterial  blood,  and  inflammation. 

Now,  aU  the  foregoing  alterations — physical,  chemical,  and 
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structural— agree  in  one  particular;  they  are  departures,  it  is 
true,  of  tlie  solids  and  fluids  from  their  healthy  anatomical  condi- 
tions; but  merely  so  as  deviations  in  respect  of  degree,  and 
therefore  imply  that  the  normal  materials  of  the  body  remain 
otherwise  healthy  and  unchanged.  I  use  the  expression  '  normal 
materials'  to  include  the  unorganized  fluids  (secretions),  as  well 
as  those  possessing  structure— blood,  lymph,  chyle,  and  the  solid 
tissues  and  organs.  Thus  far.  Pathological  Anatomy  is  the 
counterpart  of  Anatomy,  and  being  due  to  the  instability  of 
organization,  its  elements  are  therefore  alterations  of  only  the 
normal  anatomical  conditions. 

But  the  elements  of  Pathological  Anatomy  are  not  limited  to 
these  more  simple  forms  of  disease;  they  comprise  alterations 
also,  by  the  addition  to  the  normal  materials  of  Morbid  Products 
of  nutrition,  and  by  Degenerative  substitutions  of  texture ;  and, 
lastly — as  the  most  extreme  degree  of  adventitiousness — the 
introduction  of  ^foreign  bodies,^  including  'parasites,'  into  the 
body. 

Various  classifications  have  been  proposed — each,  perhaps, 
offering  its  own  advantages. 

Morbid  Products  severally  possess  physical  properties,  most 
obvious ;  chemical  composition,  less  definite ;  and  in  most  in- 
stances, structure,  of  more  constant  character.  Therefore,  like 
other  natui'al  objects,  they  admit  of  arrangement  by  virtue  of  their 
resemblances  and  differences  in  respect  of  any  of  these  marks  of 
identity.  Thus,  the  classification  of  tumours  proposed  by  Abernethy 
recognised  chiefly  the  physical  characters  of  outline,  colour,  con- 
sistence, &c.  The  grouping  of  morbid  growths  suggested  by  Miiller 
—that  of  gelatinous,  fatty,  and  protein  composition — was  founded 
on  consideration  of  their  chemical  nature.  I  would  select  the  cha- 
racters, together  with  the  vital  endowments,  of  their  structure,  as  the 
bond  of  alUance,  and  guided  by  this  feature  of  relationship,  new  pro- 
ducts—morbid so-called— are  variously  allied  to  healthy  conditions. 

Then-  primary  division  into  Plastic  and  Aplastic  points  to  the 
parallel  distinction  of  the  normal  materials  of  the  body,  into  those 
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possessing  the  definite  arrangement  of  solids  (and  fluids)  termed 
organization ;  and  tlie  unorganized  fluids,  or  secretions. 

The  division — Plastic  Products — presents  a  gradual  transition 
from  the  more  simple  vai-ieties  of  appai'ently  alienated  structure, 
to  those  products  whose  structui-e  is  apparently  more  dissimilar, 
and  fm'thest  removed  from  the  normal  conditions  of  healthy 
structure.  I  say  apparently  alienated  and  dissimilar;  for  the 
departure,  structurally  speaJcing,  will  prove  after  all  to  be  more 
apparent  than  real  and  essential. 

This  brings  us  to  the  threshold  of  a  new  Pathological  Law, — 
that  of  "  Structural  Retrogression,"  as  I  have  termed  it,  which 
I  sought  to  establish  in  aid  of  Diagnosis,  in  the  course  of  an 
original  Analytical  Inquiry,  already  quoted.*  This  Pathological 
Law  represents  Plastic  Products  as  merely  persistent  rudimentary 
conditions  of  the  stnictural  elements  of  their  analogous  healthy 
tissues,  by  an-ested  development  of  those  elements. 

I  shall  first  describe  these  Products,  and  according  to  the 
classification  of  them  commonly  recognised  by  Pathologists. 

Plastic  Products  have  their  local  origin  in  the  transudation 
from  the  capillary  vessels  of  '  blastema'  which  may  be  regarded 
as  modified  liquor -sanguinis.  This  nutritive  material  undergoes 
various  chemico-plastic  changes,  which  terminate  in  equally 
various  forms  of  structure,  apparently  unlike  healthy  conditions. 
Hence,  while  all  such  products  are  plastic  or  organized,  the  kind 
of  their  adult  organization  is  supposed  to  represent  departures, 
more  or  less  remote,  fr'om  healthy  structures.  They  differ  also 
more  or  less  in  their  mode  of  reproduction — some  being  directly 
reproduced  from  blastema,  others  reproducing  themselves,  pro- 
vided the  parent  organized  product  be  duly  supplied  with  blood. 

Agreeably  to  this  twofold  distinction  of  structure  and  repro- 
duction, the  following  classification  of  plastic  products  is  com- 
monly acknowledged,  and  the  following  distinctions  recognised. 


*  "What  has  Pathological  Anatomy  done  for  Medicine  and  Surgery?"  Serial 
Essays.   Lancet,  1857. 
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as  to  their  nature  and  apparent  gradation  of  affinities  to  healthy 
tissues. 

False  tissues— so  named  from  their  imperfect  structural 
resemblance  to  healthy  tissues.  Such  tissues  are  supplemental, 
either  by  supplying  the  place  of  those  which  have  been  destroyed 
by  injury  or  disease,  or  as  super-additions  to  the  normal  tissues. 

Eibro-ceUular  tissue  (fig.  1),*  approaching  in  structure  to  that 

FlQ.  1. 


of  the  normal  tissue,  so  named,  is  the  first  product  of  reparative 
blastema.  This  texture  supplies  the  basis  of  union  wherever 
parts  have  been  recently  divided,  and  it  is  therefore  appropriately 
named  "  connective  tissue"  (Paget) .  At  this  stage  the  process 
of  development  may  terminate,  or  the  tissue  may  be  afterwards 
fashioned  ofi",  so  as  to  resemble  the  particular  tissue,  whether  bone, 
tendon,  skin,  mucous  membrane,  &c.,  of  which  it  is  destined  to 
form  the  bond  of  union. 

Deposits  result  from  the  supplemental  overflow  of  nutritive 
material,  which  may  be  deposited  in  various  structures.  This 
material  then  undergoes  more  or  less  organization  ;  hence  tubercle, 
and  the  products  of  inflammation. 


*  Microscopic  elements  of  flbro-cellular  tissue ;  from  a  tumour  of  this  kind 
showing  cells  in  various  stages  of  elongation  and  attenuation  into  filaments. 
Magmfied  about  450  times.  {Paz/eL) 
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Tubercle — literally  signifying  a  small  tumour — is  found  in 
smaU  masses,  each  varying  from  a  pin's  head  to  a  hen's  egg, 
of  an  opaque  yellowish  coloiu*  and  friable  consistence.  These 
masses  are  formed  of  molecules  and  granules,  which  abound  more  as, 
in  the  course  of  its  decay,  the  tubercle  softens.    Certain  cells, 
tubercle-corpuscles,  are  also  seen  under  the  micro-         p.jQ.  2. 
scope,  of  a  round,  oval,  or  triangular  shape,  and       a  oP,^' 
vaiying  from  -h^jVo  to  two  of  an  inch  in  diameter,   t)  -  ^  ^  0  Wk'^ 
They  contain  each,  from  one  to  seven  granules  '^^^0 
(Bennett) ;  they  are  also  not  changed  by  water,   y^-O'  ■iM&y 
but  become  very  transparent  by  the  action  of     ^-'^  Ooc^i 
acetic  acid  (fig.  2).* 

Another  kind  of  tubercle  is  described  as  the  "  miliary,"  or 
"  grey  semi-transparent  granulations."  They  are  little  bodies, 
from  the  size  of  a  millet-seed  to  that  of  a  pea,  of  an  angular 
shape,  greyish,  transparent,  shining,  and  approaching  to  a 
cartilaginous  consistence. 

Some  authorities  maintain  that  these  bodies  are  tubercles 
in  the  first  stage  of  their  development ;  other  observers  af&rm 
that  they  are  not  any  phase  of  those  which  I  have  just  described. 
Carswell  alleges  that  grey  by  no  means  necessarily  precedes 
yellow  tubercle,  and,  moreover,  that  it  does  not  occur  in  many 
structures,  as  the  lymphatic  glands,  where  yellow  tubercle  is 
often  found. 

But  true  tubercle'  undergoes  certain  alterations  as  its  life 
advances,  and  which  are  accompanied  with  textural  disinte- 
gration of  those  structures  in  which  it  is  deposited.  Thus,  for 
example,  cavities  or  vomica  are  formed  in  the  lungs.  I  pass  over 
these  textural  changes,  as  being  details  of  special  pathology. 

Tubercle  itself  tends  to  change  in  two  ways — diverse,  although 
not  opposed. 

It  may  soften  and  resemble  thick  pus,  or  a  mixed  fluid. 


*  Tubercle-corpuscles,  from  firm  tubercular  exudation  into  the  lung.  a.  after 
tlie  action  of  acetic  acid.  {Bermett.) 
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partly  transparent  and  coloui'less,  and  partly  a  caseous  substance. 
These  physical  alterations  are  attended  with  structural  disinte- 
gration of  the  tubercle-cells,  which  were  in  the  first  instance  only 
an  abortive  effort  of  cell-formative  power,  and  never  became 
perfect.  Molecular  and  granular  matter,  and  broken  cells, 
eventually  constitute  softened  tubercle. 

Tubercle  may  harden,  so  as  to  become  cretaceous  or 
calcareous,  being  certainly  in  this  state  structureless,  and  com- 
posed chiefly  of  phosphate  of  lime,  with  some  crystals  of 
cholesterin.  Occasionally  tubercle  becomes  enclosed  in  a  cyst,  and 
thus  isolated  from  the  surrounding  texture  in  which  it  has  been 
deposited,  may  then  remain  quiescent  for  many  years.  Encysted 
tubercle  occurs  occasionally  in  bone,  but  rarely  in  pulmonary 
texture.  The  process  by  which  tubercle  is  eliminated  from  the 
body  is  not  within  the  province  of  Pathological  Anatomy  to  describe. 

The  chemical  composition  of  tubercle  varies  with  its  condition, 
as  grey  semi-transparent,  yellow,  cretaceous  or  calcareous. 

In  its  primary  state,  the  standard  qualitative  composition  of 
pulmonary  tubercle  is,  according  to  the  analysis  of  M.  Felix 
Bondet,  stated  by  Becquerel  and  Rodier,  as  follows :  gelatine, 
albumen,  casein,  or  a  substance  analogous  to  it,  and  fibrine,  oleic 
and  margaric  acids,  olein  and  margarin,  lactic  acid,  lactate  of 
soda,  extractive  matters,  cerebric  acid,  and  cholesterine,  which, 
alone  constitutes  about  part  of  dried  tubercular  matter. 
Chloride  of  sodium,  phosphate  of  lime,  carbonate  of  lime  in  small 
quantity,  sulphate  and  carbonate  of  soda,  silica,  oxide  of  iron,  and 
lactic  acid,  are  obtained  by  incineration.  Calcareous  tubercle  con- 
sists of  soluble  salts,  chloride  of  sodium,  phosphate  and  sulphate  of 
soda,  and  the  residuum  of  phosphate  of  lime  chiefly;  with  carbonate 
of  lime,  silica,  and  oxide  of  iron,  in  small  quantity. 

The  products  of  inflammation  are  also  deposits.  These  products 
are  serum,  fatty  and  albuminoid  granules,  exudation  or  com- 
pound granular  corpuscles,  pus-coi-puscles,  and  coagulated  lymph, 
perhaps  organized.  They  are  usually  found  associated,  in 
whatever  situation  the  inflammatory  liquor-sanguinis,  from  which 
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they  are  evolved,  may  have  been  deposited :  but,  one  or  other 
structural  element  will  so  far  predominate  in  certain  situations 
as  to  give  its  own  structural  character  to  the  deposit.  Thus, 
while  in  all  cases  the  liquor-sanguinis  eflFused  separates  into 
serum,  and  a  solidifying  organizing  substance,  this  latter  is  re- 
presented in  parenchymatous  organs  and  cellular  textures  chiefly 
by  granides  and  granular  corpuscles ;  in  respect  of  mucous  mem- 
branes, chiefly  by  pus;  and  on  serous  membranes,  chiefly  by 
coagulating  lymph.  The  products  of  inflammation  have  therefore 
been  studied  by  the  examination  of  samples  taken  from  these 
several  parts. 

The  following  results  are  partly  those  obtained  by  the  observa- 
tions of  Dr.  J.  H.  Bennett,  who  has  paid  considerable  attention  to 
this  subject. 

The  granules  I  have  mentioned  are  'Pig.'s. 
found  aggregating  around  and  between,  the 
capillary  vessels,  in,  for  example,  pneumonia. 
Their  diameter  varies  from  ,  ^  j,  p  q-  to  -g-oVo  of 


an  inch.  Exudation-corpuscles  (fig.  3)*  are 
formed  by  these  granules  coalescing  into 
little  round  masses,  which  then  sometimes 
acquire  an  enclosing  cell-membrane,  and 
appear  under  the  microscope  like  minute  raspberries  or  mul- 
berries, about  I  o'oo  to  7-4-0  of  an  inch  in  diameter.  Within 
each  of  these  corpuscles  is  seen  a  round  transparent  nucleus, 
the  size  of  which  is  from  -s-oVo  to  3-0V0  of  an  inch  across.  The 
granules  are  fatty.  Water  and  acetic  acid  do  not  affect  the 
cells  or  masses;  but  they  dissolve  immediately  in  either,  and 
disintegrate  under  the  influence  of  potash  or  ammonia. 

Pus  is  a  further  product  of  inflammation.  Its  physical  characters 
are  well  known, — a  greenish  yellow  fluid,  of  creamy  consistence, 
having  a  faint  odour,  and  an  average  specific  gravity  of  1030,  but 
varying  considerably,  i.e.  from  1020  to  1040. 


*  Granular  cells  and  masses  from  cerebral  softening.  {Bennett.) 
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This  fluid  consists  of  a  serum  in  which  arc  suspended  an 
Fig.  4.  innumerable  multitude  of  corpuscles  (fig.  4.)^* 

^      (8o)^(g©)  '^^^^^  much  resemble  those  of  mucus,  chyle, 
®  ^    ^  (@V^  P^^^  corpuscles  of  blood.    That  is  to 

®  ®    /^-w^   ^^y^  ^  pus- corpuscle  is  a  spherical,  somewhat 
@  granular-looking  cell,  from  the  -^}^  to  -g-J-^  of  a 

line  in  diameter;  and  in  the  interior  of  this  cell  is  laid  a 
nucleus,  which  adheres  to  the  cell-wall,  and  is  therefore 
eccentric.      It  varies  in  size  from  to  ^-jro   of  a  line  in 

diameter,  and  consists  of  two,  three,  or  four  granules  aggre- 
gated together.  This  can  be  shown  best  by  the  addition  of 
water  (to  the  pus  under  microscopic  examination),  which  dis- 
tends the  corpuscle;  or  by  acetic  acid,  whicb  dissolves  the 
cell- wall,  and  breaks  up  the  nucleus  into  its  component  por- 
tions. These  secondary  nuclei  are  round,  oval,  sometimes 
elliptical.  An  albuminous  solution  or  molecular  matter  suiTOunds 
this  albuminous,  granular  nucleus.  The  granular  cell-wall  itself 
is  also  albuminous,  and  being  adhesive,  the  corpuscles  skirt 
round  and  round  in  the  field  of  tbe  microscope ;  and  yet  being 
inelastic,  unlike  pale  blood- corpuscles,  they  scarcely  change  their 
shape  in  their  devious  course.  Owing  to  the  family  likeness, 
which  can  be  readily  recognised,  between  the  corpuscles  I  have 
mentioned,  Henle  has  proposed  the  generic  name  of  cytoid  (cell- 
like) corpuscles  to  include  them  all.  This  resemblance  extends 
even  to  their  chemical  composition. 

Pus  has  been  analyzed  by  Giiterbock,  Valentin,  Golding  Bird, 
Wood,  Von  Bibra,  and  Wright,  with  unsatisfactory  results. f  I 
take  the  following  particulars  from  th.e  most  recent  workj  of 
authority  on  this  subject. 

Pus-serum  is  a  clear,  colourless,  or  very  faintly  yeUow  fluid, 
having  a  weak  alkaline  reaction,  and  coagulating  by  heat  into  a 

*  Pus-corpuscles,  as  seen  in  healthy  pus;  the  five  transparent  cells  are  as  seen 
after  the  action  of  acetic  acid.    {Bennett !) 

t  See  Pathological  Chemistry.  1853.  By  Becquerel  and  Rodicr.  Trans- 
lated by  S.  T.  Specr,  M.D.  1857.  p.  529. 

X  Chemistry  in  its  llelations  to  Physiology  and  Medicine.  G.  E.  Day,  M.D. 
18G0.    p.  221. 
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dense  white  mass.  Albumen  is  its  chief  constituent,  in  propor- 
tions from  1*2  to  3"7^.  Fattymatter  also,  extracted  by  ether,  and  con- 
sisting of  olein,  margarin,  oleic  and  margaric  acids,  and  cliolcsterin. 
These  fatty  matters  vaiy  from  3  to  62-  of  the  whole  fluid  pus,  of  which 
proportion,  cholesterin  alone  often  reaches  to  I^.  Mucin  and  pyin 
are  occasionally  found  in  pus-serum  ;  also,  casein,  chondrin,  glutin 
and  leucine. 

The  solid  constituents  of  this  serum  range  from  14  to  16^,  of 
which  fr-om  5  to  6^  are  mineral,  and  the  soluble  salts  are  to  the 
insoluble  as  8  to  1 .  Of  the  former,  cliloride  of  sodium  is  most 
abundant,  being  three  times  more  so  than  in  the  serum  of  blood. 
The  soluble  phosphates  in  the  ash  range  from  3  to  10^.  The 
insoluble  salts  are  phosphates  of  lime  and  magnesia,  with  a  little 
sulphate  of  lime  and  peroxide  of  iron. 

Certain  incidental  matters  may  be  found  in  pus,  as  in  all  other 
exudations — namely,  bile-pigment,  the  resinous  acids  of  the  bile, 
urea  and  sugar. 

Pus  is  seldom  found  pure,  but  associated  with  various  ingredients, 
the  debris  of  surrounding  textures,  and  mixed  with  secretions. 
Healthy  or  laudable  pus  may  thus  become  serous,  mucous, 
sanguineous,  strumous,  cancerous,  &c.  Or,  pus  may  be  specific, 
such  as  the  syphilitic,  the  vaccine ;  pus  of  porrigo,  of  glanders, 
&c.  These  varieties  either  speak  for  themselves,  or  wiU  be  known 
best  by  personal  observation. 

Coagulated  lymph  (fig.  5)*  is  more  or  less  tenacious,  solid,  and 
of  an  opaqtush,  yellowish  colour.  It 
consists  of  very  fine  filaments,  from 
1  4  0  0  0  to  1  0  0  0  0  of  inch  across, 
and  each  is  formed  apparently  by  the 
linear  union  of  molecules.  The  fila- 
ments are  closely  interwoven  in  various 
directions,  and  present  a  clot  or  coa- 
j^lum,  as  that  of  bufied  and  sizy  blood. 

*  Molecular  fibres  and  plastic  corpuscles,  iu  "simple"  exudation  ou  a  serous 
surface.  Above,  are  corpuscles  after  the  action  of  acetic  acid.  250  diam.  {Beimeit.) 
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Certain  corpuscles  are  interspersed  throughout  this  coagulum  ; 
and  these  contain  each  from  three  to  eight  granules,  the  diameter  of 
which  equals  that  of  the  filaments  above  mentioned.  The  cells 
themselves  range  from  -xTToo  to  ToW  of  an  inch.  They  have 
been  named  plastic  by  Dr.  Bennett,  because  occurring  so  fre- 
quently in  plastic  lymph  ;  and  also  named  pijoid  by  Lebert,  from 
their  general  resemblance  to  pus-corpuscles.  Neither  water  nor 
acetic  acid,  however,  much  affect  these  plastic  cells. 

Coagulable  lymph  appears  to  be  deposited  from  the  vessels  in 
the  form  of  minute  villi.  This  disposition  is  seen  on  those  free 
surfaces  which  are  least  subject  to  motion  or  pressure,  and  there- 
fore we  find  villous  lymph  between  convolutions  of  the  intestines 
in  peritonitis ;  between  the  lobes  of  the  lungs  in  pleurisy,  the 
villous  appearance  being  less  marked  than  in  the  former  instance ; 
and  about  the  base  of  the  heart  in  pericarditis.  But  wherever 
the  serous  surfaces  are  in  contact,  and  play  upon  each  other, 
there  the  ductile  lymph  is  drawn  out  into  threads  or  plastered 
into  films,  such  as  are  found  in  fr^ee  portions  of  the  pericardixmi 
and  pleura,  and  between  the  parietal  aspect  of  the  intestines  and 
peritoneum. 

In  the  course  of  time  blood-vessels  are  developed  in  coagulated 
lymph,  which  protrude  into  its  villous  projections,  and  sen^e  the 
purpose  of  absorbing  the  serum  effused  within  the  cavity.  As 
the  containing  cavity  collapses,  and  its  opposed  surfaces  meet,  they 
grow  together,  and  form  dense  chronic  adhesions.  Inflammatory 
lymph  has  now  reached  its  highest  degree  of  organization. 

It  would  be  well  nigh  impossible  to  enumerate  all  the  conse- 
quences of  lymph-deposit  in  various  structures,  as  it  becomes 
more  or  less  organized,  and  more  or  less  pliant  and  yielding.  The 
heart  may  be  shackled  by  two  or  three  tags  of  l}anph,  which, 
continually  restraining  the  motions  of  this  organ,  at  length  induces 
its  hypertrophy.  I  possess  the  drawing  of  a  heart  that  I  ex- 
ammed,  where  the  cardiac  reflexion  of  the  pericardium  had  become 
thickened  by  the  interstitial  deposition  of  inflammatory  lymph  in  it, 
to  such  a  degree  as  to  have  caused  atrophy  of  the  enclosed  muscular 
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substttnce,  by  continued  compression,  and  eventually  '  disintegra- 
J;ion/  not  fatty  degeneration,  of  the  tibrillae. 

Another  and  a  Avell-known  consequence  of  inflammatory  lymph- 
deposit  is  the  formation  of  tough  and  unyielding  adhesions. 
Most  students  in  pathology  wiU  have  had  frequent  opportunities 
of  peeling  the  lungs  off  the  ribs,  to  which  they  were  bound  down 
by  tight  pleuritic  adhesion.  In  making  j90s/-mor/e?w  examinations 
of  cows  that  have  had  the  "  lung-disease,"  I  have  repeatedly  torn 
away  the  lungs  with  a  blunt  hook ;  these  organs  being  so  solid 
as  not  to  break  up  when  thus  removed.  Peritonitis  may  agglu- 
tinate the  intestines  and  abdominal  viscera  into  one  mass,  of  which 
there  is  a  remarkable  drawing  by  CarsweU  in  the  museum  of 
University  CoUege,  London. 

Thus,  the  chief  viscera  become  fettered  by  adhesions. 

"Within  the  substance  of  parenchymatous  organs,  an  inferior 
1  kind  of  granular  matter,  with  some  contractile  lymph,  may  be 
(deposited,  by  which  they  become  stuffed  up  and  consolidated. 
:  Such  are  hepatized  lungs,  cirrhosis,  and  granular  kidneys. 
1  Strictures  may  form  around  canals,  as  the  oesophagus,  rectum, 
i  and  urethra.  Eventually,  displacements  of  moveable  viscera  are 
]  produced  by  slow  contraction  of  lymph-deposit,  resisting  the 
i  struggle  of  function  to  recover  the  right  adjustment  of  parts. 

This  fettered  condition  of  organs — their  consolidation,  their 
I  obstruction,  and  their  displacements — are  some  of  the  evil  results 
«of  lymph-deposit,  and  its  changes  in  respect  of  structure  and 
]  physical  properties.  Analogous  mischief  may  happen  to  the 
1  mechanism  of  the  limbs :  thus,  joints  become  stiffened  by  firm 
1  fibrous  anchylosis,  the  tendons  refuse  to  play  in  their  sheaths, 
land  the  fasciae  agglutinate,  in  chronic  rheumatism. 

In  other  and  perhaps  more  numerous  in  st  anes,  lymph-deposit 
I  fulfils  some  good  purpose  by  its  organization.  It  is  either 
I  reparative,  to  reinstate  an  old  function ;  or  constructive,  to  fulfil 
ia  new  and  useful  one.  This  aspect  of  the  subject  will  be  fully 
i  illustrated  in  a  subsequent  chapter,  on  the  Restorative  Power  of 
.  Nature. 
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But  although  in  its  highest  degree  of  development,  that  of 
false  membrane/  the  organization  of  lymph-deposit  surpasses  all 
other  deposits,  and  approaches  certain  false  tissues,  yet  all  these 
products  alike  agree  in  the  mode  of  their  reproduction  (no  less 
than  in  that  of  their  production) ;  namely — directly,  from  blastema. 
Pseudo-tissues  and  deposits  do  not  possess  the  power  of  repro- 
ducing themselves. 

Growths  also  result  from  the  supplemental  overflow  of  a 
nutritive  material,  which  gradually  assumes  various  forms  of 
organization,  at  least  as  higlily  developed  as  any  of  those  already 
described  j  and  yet,  in  point  of  kind,  these  products  are  said  to  be 
more  unlike  normal  (healthy)  conditions  of  structure.  I  shall 
enter  on  this  question  presently.  (See  Law  of  Structural  Retro- 
gression.) 

But  however  nearly,  in  respect  of  minute  structure,  morbid 
growths  may  resemble  the  various  healthy  tissues  (more  especially 
those  normal  tissues  with  which  they  are  associated),  yet  a 
'  growth^  presents  a  well-defined  boundary,  by  which  outline  of 
demarcation  from  adjoining  tissues  it  can  be  readily  distin- 
guished. By  virtue  of  their  homology,  or  structural  resemblance 
to  healthy  tissues,  gi'owths  may  perhaps  be  regarded  as  hyper- 
trophies, but  discontinuous  from  the  surrounding  tissue,  and  by 
this  peculiarity  distinguished  from  hypertrophies,  or  outgi-owths, 
which  are  continuous — as  seen,  for  example,  occasionally  in  out- 
growing portions  of  the  thyroid  and  prostate  glands. 

Growths  are,  moreover,  to  be  recognised  by  an  additional 
peculiarity ;  not  an  anatomical  feature,  but  a  physiological  charac- 
teristic. They  possess  the  inherent  power  of  reproducing  theii' 
own  structural  elements,  when  adequately  supplied  with  blood. 
Growths  are  germal  plastic  products.  They  increase  and  mul- 
tiply ;  but,  I  should  add,  apparently  fulfil  no  useful  purpose  in 
the  animal  economy.  "  It  is  not  (says  Mr.  Paget)  in  the  like- 
ness or  in  the  unlikeness  to  the  natural  tissues  that  we  can 
express  the  true  nature  of  tumours  :  it  is  not  enough  to  consider 
their  anatomy ;  their  physiology  also  must  be  studied :  as  dead 
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masses,  or  as  growths  achieved,  they  may  be  called  like,  or 
luilike,  the  rest  of  a  part ;  but  as  things  growing,  they  are  all 
unlike  it.  It  is  therefore  not  enough  to  think  of  them  as  hyper- 
trophies or  overgrowths :  they  must  be  considered  as  parts 
overgi'owing,  and  as  overgroAving  Avith  appearance  of  inherent 
power,  irrespective  of  the  growing  or  maintenance  of  the  rest  of 
the  body,  discordant  from  its  normal  type,  and  with  no  seeming 
purpose." 

Such  are  the  general  structural  characters,  and  such  the 
general  vital  endowments  of  growths,  or  tumours.  But  the  vital 
changes  of  certain  growths  contrast  remarkably  with  the  progress 
of  others.  Some  appear  to  exercise  a  merely  local  and  mechani- 
cal influence,  and  their  pathological  import  is  therefore  limited  to 
surrounding  parts,  which  are  variously  pressed,  obstructed,  and 
possibly  obliterated  by  absorption.  The  healthy  mechanism  only 
of  the  body  becomes  impaired  by  these  growths.  Other  growths 
are  not  localised  in  their  operation,  but  gradually  pervade  sur- 
rounding tissues,  and  affect  neighbouring  lymphatic  vessels  and 
glands ;  they  are  also  prone  to  ulceration,  and  by  the  extension 
of  this  process  of  destruction,  involve  adjacent  parts.  They 
propagate,  moreover,  in  different  and  distant  regions  of  the  body, 
and  grow  simultaneously.  Such  growths  are  therefore  aptly 
denominated  infiltrating  (Walshe)  or  malignant — a  less  significant 
term;  while  others,  being  distinguished  by  the  negation  of  this 
attribute,  are  non  -  infiltrating,  or  innocent  —  comparatively 
speaking. 

Non-infiltrating  growths  include — 

The  fibro-cellular  tumour.  This  is  distinguished  from  polypus, 
mucous  or  cutaneous,  chiefly  by  its  relation  to  the  adjoining 
texture.    Both  are  overgrowths  ;  but,  while  polypus  is  merely 
an  0M^~ growth  of  fibro-cellular  tissue,  the  same  structure,  as  a 
■  tumour,  is  distinctly  isolated  by  a  capsular  investment. 

The  mass,  thus  detached,  is  roundish,  and  of  tolerably  regular 
'  outline,  occasionally  lobed,  and  may  grow  to  great  size  and  weight. 
Its  chief  physical  character  is  a  remarkably  elastic  tension, 

D  2 


36 


PRINCIPLES  OF  SURGERY. 


which  is  due  to  the  structural  resemblance  of  this  tumour  to 
dropsical  cellular  tissue,  circumscribed.  Section  shows  a  yellow 
surface,  marked  with  white  lines,  which  have  an  undulatory  direc- 
tion across  the  tumour,  and  may  divide  its  substance  into  distinct 
lobes. 

Both  the  yellow  substance,  the  white  bands,  and  the  capsule, 
alike  consist  of  fibro- cellular  tissue — more  condensed  in  the  latter 
portions ;  but  the  whole  is  remarkably  succulent,  being  infiltrated 
with  a  serous  fluid,  which  exudes  plentifully,  and  continues  to 
exude  from  the  cut  surface.  The  tissue,  of  which  (together  with 
the  serous  fluid)  this  tumour  consists,  represents  an  immature  state 
of  the  normal  fibro- cellular  tissue  (fig.  1).  With  many  M'cll-deve- 
loped  filaments  are  more  abundant  nuclei,  and  cells-forming  fibres 
(fibro-cellular)  in  various  stages  of  development.  Portions  of 
cartilage,  sometimes  partially  ossified,  are  occasionally  found  in  or 
over  the  tumour  (Paget).    Its  texture  may  also  degenerate. 

Analogous  as  the  texture  of  this  tumour  is  to  ordinary 
fibro-cellular  tissue,  it  is  nevertheless  of  rare  occurrence,  compared 
with,  other  tumours — fatty  or  cartilaginous — whose  component 
tissues  respectively  are  reproduced  far  less  frequently  than  this 
tissue. 

Painful  subcutaneous  tumour,  or  tubercle — so  named  by  Mr. 
W.  Wood,*  who  first  described  it — is  a  peculiar  variety  of  fibro- 
cellular  tumour,  to  which  and  to  fibrous  tumours  it  is  structurally 
allied;  but  peculiar,  if  only  as  distinguished  by  the  pain,  intense 
and  paroxysmal,  which  commonly  occurs,  and  which  is  not  to  be 
accounted  for  by  the  structure  of  the  tumour,  itself  perhaps  desti- 
tute of  any  nerve-filaments,  nor  by  any  special  relation  to  adja- 
cent nerves. 

This  painful  tumour,  situated,  as  its  name  implies,  in  the  sub- 
cutaneous cellular  tissue,  is  barely  visible ;  for  it  is  beneath  the 
skin,  and  scarcely  projects.  It  is  also  of  small  size,  rarely  ex- 
ceeding half  an  inch  in  diameter ;  but  it  can  be  readily  felt,  as  a 
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roundish  body,  very  firm  and  elastic.  Isolated  by  a  capsule,  this 
hard  body  is  free  in  the  subcutaneous  tissue,  and  is  therefore  so  far 
moveable ;  but  it  may  be  intimately  adherent  to  the  skin,  and  move 
with  it  when  examined  with  the  finger.  The  superimposed  skin, 
if  adherent,  has  the  general  appearance  of  a  cicatrix  ;  it  is  slightly 
puckered,  stretched,  glistening  and  white,  unless  during  a  paroxysm 
of  pain,  when  it  may  become  congested  and  swollen,  and  the  sur- 
rounding blood-vessels  turgid. 

The  surface  and  section  of  this  tumour  are  alike  in  colour,  vari- 
able; commonly  yellowish;  occasionally  only,  greyish  or  pure  white. 
Its  substance  consists  of  fibro-cellular  or  fibrous  tissue,  with  an 
abundance  of  nuclei  intermixed ;  and  the  whole  represents  appa- 
rently an  immature  state,  or  rather  various  immature  states,  of 
either  tissue.  Nerve-filaments  have  not  been  discovered.  This 
tumour  is  usually  solitary,  as  well  as  subcutaneous. 

The  fibrous  tumour  (fig.  6)*  is  recognised  by  its  great  firmness 
and  elasticity,  and  by  its  lobulated, 
spheroidal  shape,  when  uninfluenced 
by  the  pressure  of  surrounding  parts. 
The  tumour  sometimes  attains  a  large 
size.    Its  chemical  basis  is  gelatin — 
but  the  other  constituents    are  un- 
known.    On  section,  it   presents  a 
;  greyish  colour,  variously  intersected  by 
white  opaque  lines.     The  fibrous  tu- 
mour consists  of  the  white  and  yeUow 
(elastic)  fibres  of  ordinary  fibrous  tissue, 
;and,  like  it,  is  but  scantily  supplied  with  blood-vessels  which 
I  pass  within  the  substance  of  the  tumour  from  its  fibro-cellular 
i investment;  this  investment  being  more  apparent  around  those 
I  tumours  which  are  imbedded  in  solid  organs. 

Earthy  matter  or  cysts  may  be  found  within  the  substance  of  a 


*  ribrous  tumour  diagram— section  of  an  uterine  fibrous  tumour,  like  a 
;  polypus,  but  discontinuous  with  the  substance  of  the  uterus,  {Paget.) 


Fio.  6. 
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fibrous  tumour ;  and  hence  the  terms,  fibro-calcareous  and  fibro- 
cystic, as  denominating  these  varieties.  Other  and  more  impor- 
tant varieties  are,  the  fibro-nucleated  of  Bennett,  and  the  recur- 
ring fibroid  of  Paget.  The  former  present  under  the  microscope 
the  white  fibres  of  fibrous  tissue,  mixed  with  numerous  oval  nuclei, 
and  represent  a  developmental  stage  of  healthy  fibrous  tissue. 
Fibro-nucleated  tumours  do  not  affect  the  lymphatics  in  their 
neighbourhood,  nor  do  they  contaminate  more  distant  parts ;  but, 
when  extirpated,  they  have  a  tendency  to  return,  in  situ.  Yet  in 
external  appearance  and  general  characters  a  fibro-nucleated  tumour 
singularly  resembles  an  ordinary  fibrous  tumour,  for  which  it  might 
be  readily  mistaken.  The  recurring-fibroid  variety  possesses  also 
the  same  general  character  and  non-malignant  tendency  ;  but 
they  recur,  as  their  name  implies,  it  may  be  again  and  again,  when 
extirpated,  and  successively  assume  the  malignant  character,  and 
also  the  soft,  bloody,  fangoid  appearance  of  encephaloid  cancer. 
Not  so  in  structure,  for  whether  examined  when  malignant  or  in 
an  earlier  stage,  a  recurring- fibroid  tumour  consists  essentially  of 
fibre-cells  ;  i.e.  cells  elongated,  and  developing  into  white  fibres. 


Fig.  7.  Fig.  8. 


mixed  with  nuclei :  in  fact,  this  tumour  represents  another  develop- 
mental condition  of  healthy  fibrous  tissue. 

Fatty  tumours  (fig.  7)*  are  soft  and  lobulated,  and  often  very 
large.    They  have  the  composition  and  general  structvu'e  of  ordi- 


*  Fatty  tumour,  removed  from  under  the  tongue  ;  half  the  natural  size. 

(Lision.) 
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nary  fat — tliat  is  to  say,  fat-cells  (fig.  8)*  are  collected  together 
and  imbedded  in  a  fibrous  mesh-work,  more  or  less  dense,  and 
variously  disposed ;  and  this  is  continuous  with  a  thin  fibro-cel- 
hilar  capsule  enclosing  the  tumoui',  and  by  which  it  is  loosely  con- 
nected to  suiTOundiug  pai'ts  j  so  that  a  fatty  tumour  is  loose  and 
moveable,  a  circumstance  which  favours  its  easy  removal  by  the 
knife.  Blood-vessels,  collected  mostly  at  one  point  of  the  tumour, 
pass  into  its  substance  from  the  cellular  capsule.  When  removed, 
this  tumom"  never  returns.  Occasionally,  cysts  are  developed 
within  the  substance  of  a  fatty  growth,  or  indurated  knots  of  the 
fibro-ceUulcir  stroma  are  felt,  which  may  eventually  become  bony; 
or  the  whole  mass  may  be,  or  become,  so  fibrous  as  scarcely  to  be 
distinguished  from  an  ordinary  fibrous  tumour.  In  due  time  I 
shall  have  occasion  to  recur  to  the  fact  of  this  transitional  condi- 
tion, and  to  show  its  relation  to  an  exact  diagnosis. 

Cartilaginous  tumours — the  Enchondroma  of  Miiller  —  are 
growths  which  present  the  appearance,  the 
chemical  composition,  and  structure  of  masses 
of  foetal  cartilage.  Each  is  enclosed  in  a  tough 
fibrous  capsule,  which  conducts  a  few  blood- 
vessels. These  tumours  are  seldom  solitary, 
but  aggregated  together,  and  grow  from  or 
within  the  bones  and  joints  ;  more  especially 
are  they  seen  attached  to  the  phalanges  of 
the  fingers  and  toes  (fig  9).f 

The  sui'face  of  a  cartilaginous  tumour 
is  more  or  less  irregular  and  lobulated, 
the  fibrous  capsule  passing  in  between  and  separating  the  lobes. 
Its  substance  is  pulpy  or  more  consistent ;  it  may  be  hard, 
but  elastic,    crisp  when  cut,  and   a  section   is  bluish-white. 


*  Structure  of  a  fibro-fatty  tumour,  a,  isolated  cells,  showing  stellate  crystals 
of  niargaric  acid.    250  diam.  {Bennett?) 

t  Enchoudroma  of  the  hand.  {Dmitt.)  Tlie  tumours  are  drawn  too  regularly- 
round,  and  have  not  the  nodulated  character  of  the  cartilaginous  lumour. 
(F.  J.  G.) 
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like  London  milk,  and  translucent.  These  appearances  vary  with 
modifications  of  structure. 

Two  structural  elements  (fig.  10)*  are  found  the  same  as  in  ordi- 
Fio.  10.  nary  cartilage ; — cells,  and  an  inter- 

cellular substance,  the  latter  being 
semi-transparent  or  molecular  and 
dim,  but  more  commonly  fibrous. 
The  cells  also  may  be  scattered  or 
aggregated,  multiform,  and  they  re- 
semble either  mature  or  rudimentary 
cartilage-cells.  Their  envelope  is 
therefore  more  or  less  defined,  en- 
closes one  or  more  nuclei,  within 
each  of  which  is  seen  a  nucleolus  or 
two.  Occasionally  the  nucleus  may 
appear  radiated,  and  not  unlike  the  lacunae  and  surrounding  cana- 
liculi  seen  in  osseous  tissue.  We  can  therefore  trace  an  intimate 
structural  homology  between  cartilaginous  tumours  and  healthy  car- 
tUage,  more  or  less  developed ;  and  this  resemblance  extends  also  to 
the  myeloid  variety  of  enchondroma.  Myeloid  tumours  are  allied 
to  the  fibrous  by  virtue  of  one  structural  element — the  fibre-cell ; 
and  also  to  ordinary  cartilaginous  tumours,  by  their  more  abundant 
many -nucleated  corpuscles.  These  corpuscles  and  imperfect  fibres 
appear  to  be  identical  with  those  of  healthy  rudimentary  bone ; 
the  marrow-like  "  myeloid,"  so  called  by  Paget,  have  therefore 
been  named  "  fibro-plastic  "  tumours  by  Lebert,  from  theii-  struc- 
tural elements  resembling  those  of  granulations ;  and,  indeed,  the 
substance  of  such  tumours  resembles  in  appearance  the  granula- 
tions of  healthy  bone,  in  conjunction  with  which  tissue  and  carti- 


*  Cells  and  inter-cellular  substance,  or  stroma,  of  a  cartilaginous  tumour,  from 
the  phalanx  of  a  finger.  Many  of  the  cells  are  only  drawn  in  outline ;  some  of 
them  present  double  or  triple  contour  lines  ;  most  of  the  nuclei  are  large  and 
granular.  The  groups  of  cells  are  intersected  by  bands  of  tough  fibrous  tissue. 
Magnified  about  400  times.  {Paget.) 
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lage,  cartilaginous  tumours  more  commonly  originate  than  in 
other  parts  of  the  body. 

A  myeloid  tumour  is  liable,  if  not  prone,  to  return  when 
removed  by  the  knife,  and  differs  therefore  in  this  respect,  as  well 
as  also  somewhat  in  its  minute  structure,  from  an  ordinary  car- 
tilaginous growth.  The  general  appearance  and  characters  of  the 
myeloid  vai'iety  are  also  tolerably  significant.  Its  surface  is  more 
or  less  lobulated.  If  enclosed  within  bone,  its  shape  is  uniform 
and  spheroidal;  if  seated  on  the  siu'face  of  a  bone,  its  outline  is 
irregulai',  as  seen  in  epulis.  The  fleshy,  inelastic  firmness  of  a 
myeloid  growth  is  remarkable,  although  its  consistence  varies ; 
and  on  making  a  section  of  such  a  tumom-,  we  recognise  the 
gi'eyish-white  basis  colour,  but  daubed  with  irregular  blotches, 
which  are  of  a  bright  red,  livid,  or  brownish  tint.  The  cut  sur- 
face is  also  succulent,  and  exudes  a  yellowish  fluid. 

The  consistence  of  an  ordinary  cartilaginous  tumour  may, 
however,  undergo  remarkable  changes.  A  species  of  ossification 
may  take  place,  beginning  either  on  the  surface  or  within  the 
substance  of  the  tumour.  Again,  the  whole  tumour  may  soften  and 
feel  like  a  fatty  growth,  or  a  mass  of  colloid  cancer  j  or  ossific 
nodules  may  soften  and  feel  like  a  group  of  cysts.  I  shall  refer 
hereafter  to  these  important  points  of  apparent  resemblance 
between  cartilaginous  tumours  and  other  growths. 

Cysts  and  cystic  tumours  are  very  varied  in  their  nature  and 
characters.  It  would  therefore  be  impossible  within  the  narrow 
limits,  and  incompatible  with  the  design,  of  this  elementary  view 
of  Pathological  Anatomy,  to  more  than  sketch  a  general  outline  of 
the  cystic  form  of  growth  and  its  leading  varieties.  But  here,  as 
in  other  instances,  the  omission  of  some  details  will  not  prove  of 
much  consequence,  because  much  of  the  minute  anatomy  of  cysts 
does  not  at  present  admit  of  any  practical  application,  and  that 
which  is  applicable  to  the  purposes  of  surgery  will  be  more  pro- 
fitably considered  in  subsequent  chapters. 

The  essential  characters  of  a  cystic  growth  are  happily  de- 
scribed by  Mr.  Paget  in  a  few  words.    Only  or  barely  these 
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characters  are  found  in  common :  that  each  gi-owth  is  esscntiaUy 
"  a  cyst,  sac,  or  bag,  filled  with  some  substance  which  may  be 
regarded  as  entirely  or  for  the  most  part  its  product,  whether  as 
a  secretion  or  as  an  endogenous  growth."*    This  cyst  (fig.  ll),f 


Fio.  11. 


sac,  or  bag,  is  either  soHtary  or  frequently  aggregated  with  others ; 
and  each  may  be  free  and  moveable,  or  imbedded  in  the  material 
of  some  other  growth,  so  as  to  form  *  a  cystic  tumour.'  But  the 
contents  of  the  cyst  or  cysts  are  the  chief  features  of  distinction. 
Some  contain  fluid  unorganized  secretions,  and  are  spoken  of  as 
simple  or,  more  correctly,  '  barren'  cysts.  Others  contain  or- 
ganized (endogenous)  growths,  and  these  are  denominated  compound 
or,  more  appropriately,  'proliferous'  cysts  (fig.  13). J  But  the 
simple  sac  is  the  type,  from  which  the  proliferous  cyst  may  be 
regarded  as  a  departure  to  a  more  complex  condition  ;  and  between 
the  former  in  its  simplest  condition  of  development,  and  the  latter 
in  its  most  anomalous  condition,  each  intermediate  variety  may  be 


*  Surgical  Pathology,  vol.  ii.  p.  26. 

t  A  simple  cyst  in  the  broad  ligament  of  the  uterus,  with  very  vascular  walls. 
a,  new  vessels  ;  b,  broad  ligament.    30  diam.  (Wedl.) 

X  Proliferous  cyst  in  a  mammary  gland.  A  vascular  growth  is  seen  attached 
to  part  of  the  inner  surface  of  the  cyst.  Below  is  a  smaller  cyst,  nearly  filled 
with  a  similar  growth.  Museum,  St.  Bartholomew's  Hospital.  Three-fourths 
the  natural  size.  {Payel.) 
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distinguished  by  the  contents  of  the  cysts,  and  the  whole  arranged 
in  a  tolerably  even  series  of  progressive  organization. 

The  simplest  cyst  is  formed  of  fibro-cellular  tissue,  but  without 
an  epithelial  lining.    This  is  present  in  the  more  finished  cysts, 


Fig.  12. 


and  is  usually  the  tesselated  variety  of  epithelium.  A  more 
perfect  secreting  surface  is  thus  prepared,  and  the  varieties  of 
simple  cysts  take  their  names  from  the  nature  of  their  secretions — • 
their  contents.  Thus  we  recognise  the  serous,  sanguineous, 
synovial. 

These  barren  cysts  inay  be  found  in  almost  any  part  of  the 
body — and  to  this  subject  I  shall  have  occasion  again  to  refer  in 
connexion  with  my  general  theory  of  the  distribution  of  growths ; 
but  the  seminal  cyst  has,  so  far  as  1  am  aware,  been  found  ex- 
clusively attached  to  the  spermatic  cord,  and  by  virtue  of  the 
spermatozoa  which  it  contains,  may  be  regarded  as  on  the  verge 
of  that  higher  organization  which  characterizes  the  proliferous 
cyst. 

The  organized  growths  found  within  a  proliferous  cyst  are 
sometimes  simple  cells,  detached,  or  pedunculated  and  attached 
to  the  interior  of  the  cyst  from  whence  they  have  sprung.  Of 
such  cysts  are  formed  the  common  ovarian  tumours.  Occasionally 
the  sub-cysts  are  found  imbedded  in  the  walls  of  the  parent  cyst. 
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or  even  projecting  from  its  external  surface,  so  as  almost  to  appear 
of  exogenous  formation.  This  mode  of  cyst-formation  is,  I  think, 
illustrated  by  inference  from  Dr.  Mettenheimer's  observations  on 
the  structure  of  the  common  hydatid  mole,  or  cystic  disease  of  the 
chorion  j  but  for  the  details  of  this  supposed  process  the  student 
is  refeiTed  to  Mr.  Paget's  Lectures.* 

Glandular  proliferous  cysts  are  so  named  from  their  containing 
some  kind  of  organized  substance  or  substances,  the  structure  of 
which  resembles  some  kind  of  healthy  gland-tissue,  and  for  the 
most  part  that  in  which  the  cysts  are  imbedded.  The  thyroid 
and  mammary  glands  are  the  chosen  seats  of  this  species  of  cyst. 
But  a  glanduliferous  cyst  may  be  developed  without  any  connexion 
with  a  secreting  gland.  A  tumour  of  this  kind  was  removed  by 
Mr.  Paget  from  beneath  the  gracilis  and  adductor  longus  muscles 
of  a  woman  25  years  old.  The  patient  remained  well  at  the  end  of 
more  than  three  years  afterwards,  f  A  similar  case  and  operation 
occurred  to  Mr.  Lawrence. 

Cutaneous  proliferous  cysts  are  so  called  from  their  containing 
skin  or  its  remains,  with  fat,  hair,  and  other  forms  of  epidermic 
tissue.  These  cysts  are  not  necessarily  confined  to  the  skin, 
being  more  commonly  found  in  ovarian  tumours.  Teeth  may 
also  be  discovered  within  capsules  in  abnormal  situations,  and 
such  capsules  have  received  the  name  of  '  dentigerous'  proliferous 
cysts. 

Concerning  the  origin  of  cysts,  whether  barren  or  proliferous, 
three  modes  of  production  are  tolerably  well  established ;  but  no 
accurate  classification  of  these  growths  can  be  made  upon  this 
ground  of  distinction.     Cyst-formation  is  as  follows  : — 

Firstly.  By  the  dilatation  and  coalescence  of  the  spaces  within 
an  areolar  tissue,  a  rude  cyst  is  formed,  and  afterwards  finished  ofi" 
on  its  internal  surface,  which  becomes  smooth,  and  perhaps  lined 
with  epithelium.     Thus  are  formed  certain  adventitious  bursas. 


*  Ibid.,  cit.,  1853,  vol.  ii. 


t  Op.  cit.  vol.  ii.  p.  74. 
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e.g.,  the  little  sac  which  Hunter  first  pointed  out  underneath  the 
skin  of  an  old  corn. 

The  simple  cyst  fashioned  from  areolar  tissue  may  acquire 
a  proliferous  power,  as  witnessed  occasionally  in  adventitious 
bursse,  from  the  inner  surface  of  which  pendulous  little  polypi 
sometimes  grow. 

Secondly.  By  the  dilatation  and  distension  of  certain  natural 
cavities.  Of  this  kind  of  cysts  are  those  sacculated  enlargements 
of  the  lactiferous  tubes,  filled  with  milk  or  serum,  which  Sir  B. 
Brodie  first  described  as  '  sero-cystic'  conditions  of  the  mammary 
gland.  But  this  disease  is  perhaps  more  usually  due  to  another 
mode  of  cyst-formation,  which  I  shall  describe  presently.  The 
mode  of  production  now  referred  to  may  give  rise  to  cysts  in 
many  parts  of  the  body.  For  example,  natural  bursse  sometimes 
enlarge,  and  become  distended  with  synovia.  The  bursa  betwixt 
the  skin  and  patella  thus  enlarged,  and  known  as  ''  housemaid's 
knee,'  is  a  familiar  example.  Mucous  cysts,  by  enlargement  of 
the  Nabothian  gland-follicles  about  the  cervix  uteri,  or  of  Cowper's 
glands  in  the  female  situated  just  within  the  vagina,  are  further 
illustrations  of  cyst-formation  by  dilatation  and  distension  of  a 
natural  cavity  with  its  own  fluid.  Fat-cysts  are  produced  in  this 
way,  out  of  the  sebaceous  and  hair  follicles,  forming  common 
wens.  Graafian  vesicles,  by  overgrowth,  are  evolved  into  ova- 
rian tumours. 

I  may  here  notice  certain  rare  kinds  of  sanguineous  cysts, 
which,  from  a  case  related  by  Mr.  Paget,  appear,  as  he  says, 
to  be  "  dilated  portions  of  blood-vessels  shut  off  from  the  main 
streams."  Of  sanguineous  cysts  thus  formed,  one  was  removed 
by  Mr.  Lloyd  some  years  since  from  a  man's  thigh.  It  lay  in 
the  course  of  the  saphena  vein ;  but  neither  that  nor  any  other 
considerable  vein  was  divided  in  the  operation,  or  could  be  traced 
into  the  cyst.  This  cyst  was  of  spherical  form,  about  an  inch 
and  a  half  in  diameter,  and  completely  closed ;  its  walls  were 
tough  and  polished  on  their  inner  surface ;  it  was  full  of  dark  fluid 
blood ;  and  its  venous  character  was  manifested  by  two  valves,  like 
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those  of  veins,  placed  on  its  inner  surface.  On  one  of  these  a  soft 
lobed  mass,  like  an  intra-cystie  growth,  is  seated.  The  preparation 
is  in  the  museum  of  Bartholomew's  Hospital.  This  specimen 
teaches  an  important  lesson — that  a  simple  cyst,  formed  by  the 
expansion  of  a  natural  cavity,  may  become  proliferous,  and  this 
truth  is  confirmed  by  the  proliferous  power  of  the  lactiferous  tubes 
■when  enlarged  in  certain  cases  of  sero-cystic  disease  of  the  breast, 
and  the  prolific  growth  of  cells  in  the  parent  cysts  of  an  ovarian 
cystic  tumour. 

Fig.  13. 


Thirdly.  Besides  these  two  modes  of  cyst-formation,  anothej- 
mode  of  origin  has  been  discovered,  chiefly  by  the  observations  of 
Rokitansky,*  Frerichs,t  and  Mr.  Simon,|  respecting  cysts  of 
the  kidney.  It  would  appear  that  certain  cells  expand  and 
develope  themselves  into  larger  cells,  which  aggregate  together  in 
'nests,'  each  nest  becoming  enveloped  wdth  a  thin  capsule  of 
fibro-cellular  filaments,  which  thus  forms  a  cyst  containing  cells 
(fig.  13).^ 

*  Ueber  die  Cyste.   Wien,  1850. 

t  Ueber  Gallert,  oder  Colloidgescliwiilote. 

t  On  Subacute  Inflammation  of  the  Kidney.   Med.-Cliir.  Traus.  vol.  iii. 

§  Proliferous  cyst-formations  from  the  cortical  substance  of  the  kidney,  as  a 
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But  the  erring  cells  tliemselves  may  each  acquire  sufficient  size 
to  merit  the  name  of  a  cyst.  The  cells  which  naturally  inhabit 
the  villi  of  the  chorion^  according  to  Dr.  Mettenhcimer,*  occa- 
sionally enlarge  into  cysts,  and  form  the  hydatid  mole.  From 
erring  cells  are  sometimes  pi'oduced  serous  cysts  in  the  neck — in 
the  thyroid  body,  in  the  gums,  in  the  mammary  gland,  and  a 
cystic  condition  of  the  choroid  plexus.  By  this  mode  of  origin, 
also,  certain  sanguineous  cysts — e.g.  in  the  neck ;  certain  adven- 
titious synodial  bursje — e.g.  ganglions  formed  in  connexion  with 
the  sheaths  of  tendons  ;  and  certain  seminal  cysts.  (Paget.) 

A  sui"prising  proliferous  power  is  frequently  manifested  by 
cysts  derived  from  erring  cells,  of  which  some  instances  of  cystic 
disease  of  the  breast  and  other  glands  are  probably  illustrations. 
Associated  with  this  power  of  gi'owth  and  development,  is  the 
well-known  fact  that  proliferous  cysts  frequently  recur  after,  as  it 
would  appear,  the  complete  extirpation  of  the  original  cyst.  Mr. 
Paget  relates  a  remarkable  case  of  this  kind,  recorded  by  M. 
Lesauvages.f  The  patient  was  63  years  old.  The  first  tumour 
of  the  breast,  of  great  size,  was  extirpated  in  February,  1832  ; 
a  second  appeared,  and  was  removed  before  the  healing  of 
the  first  wound ;  a  third  in  May  ;  a  fourth  in  September  of  the 
same  year ;  a  fifth  sprang  up,  and  was  removed  in  February, 
1833 ;  a  sixth  in  the  ensuing  May ;  by  a  seventh  operation,  in 
June  of  the  same  year,  three  tumours  were  again  excised ;  but 
from  the  same  spot  two  more  arose,  which  grew  rapidly,  and  the 
patient  died. 

Infiltrating  growths  comprise,  perhaps,  only  one  genus — 


sequel  to  Bright's  disease,  a,  the  fibrous  sheath  in  progress  of  development 
out  of  d,  the  elongated  and  caudate  nuclei  coursing  around  the  parent  cyst,  or 
aggregation  of  parent  cysts.  They  eventually  break  up  into  the  requisite  fibres. 
e  is  to  represent  the  pomt-molecule,  within  an  amorphous  blastema,  out  of  which 
the  nuclei  {b)  form.  They  are  at  first  spherical,  afterwards  elongated,  and  ulti- 
mately broken  into  fibrillation.  This  constitutes  the  "  alveolar  type  or  arrange- 
ment."   90  diam.  {Rokitansky.) 

*  Miiller's  Archiv,  1850,  h.  v.  p.  417. 
f  Archiv.  Gen.  de  Medecine.   F^vrier,  1844.   p.  186. 
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cancer,  its  typical  species  being  enccplialoid,  scirrlms,  and  colloid  ; 
witli  many  sub- varieties,  distinguished  cliiefly  by  shades  of  difference 
in  tbeir  general  characters  of  colour,  consistence,  &c. 

But  all  species  of  cancer  present,  under  the  microscope,  the 
same  cell  (fig.  14).*  This,  at  first  colourless,  pellucid,  and 
consisting  of  a  delicate  envelope,  contains  a  large  clear  nucleus  or 
two,  sometimes  more,  never  less — within  each  of  which  is 
imbedded  one  or  two  nucleoli,  also  large  and  clear.  Such  is  the 
'cancer-cell'  (Bennett).  But  this  cell  is  not  peculiar  to  and 
characteristic  of  cancer.    It  assumes  various  shapes,  being  either 

Fig.  15. 


round,  more  usually  either  caudate  or  spindle-shaped,  and  present- 
ing other  forms  by  outgrowths  in  one  or  more  directions.  These 
cells  are  deposited  in  a  filamentous  stroma  or  meshwork,  which 
has  a  variable  locular  arrangement  and  closeness  of  texture 
(fig.  15)  .f  This  intercellxilar  stroma  is  probably,  in  most  eases, 
nothing  more  than  the  fibrous  tissue  of  the  textures,  amid  which 
the  cancer- cells  are  infiltrated.  But  another  intercellular  sub- 
stance —  gelatinous,  translucent,  and  amber-coloured  —  may  be 
present  in  more  or  less  abundance,  and  tJiis  is  probably  peculiar 
to  cancer. 

The  leading  species  of  cancer  are  further  allied  by  possessing  a 
similar  chemical  basis  :  namely — chiefly  albumen,  associated  with 


*  Cancer-cells  a,  from  scirrhus  of  tlie  mamma.  Transparent  cells  b,  seen 
after  the  action  of  acetic  acid,    250  diam.  {Bertnett.) 

t  Section  showing  the  arrangement  of  cells  and  fibrous  stroma  in  scirrhus  of 
the  mamma.  {Bennett.) 
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fibriuj  gelatin^  osmazonc,  fat,  certain  salts — such  as  the  phos- 
phates and  carbonates  of  lime,  Avith  the  carbonates  of  soda  and 
magnesia,  the  oxide  of  iron,  and  water.  But  the  results  of 
chemical  analyses  hitherto  made  are  not  very  reliable. 

As  the  proportion  of  cells,  or  of  either  intercellular  matter, 
prevails,  so  do  we  recognise  '  encephaloid,'  or  cancer  par  excel- 
lence, abounding  with  cells,  and  therefore  soft,  opaque,  and  of  a 
dead  white  or  fawn  colour :  hence  the  terms  cerebriform  or 
medullary,  applied  to  this  form  of  the  disease ;  and — the  cellular,  or 
special  element  of  cancer,  predominating,  encephaloid  yields  on 
pressure  an  abundant  quantity  of  ^  cancer- juice ' — which 
resembles  milk  or  cream.  '  Scii'rhus,^  (fig.  16)*  on  the  other 
hand,  is  far  more  fibrous,  and 
therefore  hard  and  craggy;  semi- 
transparent  in  a  thin  section,  and 
of  a  bluish  white  or  fawn  colour ; 
comparatively  little  '  cancer-juice' 
is  exuded  on  pressing  the  cut 
surface  of  the  fibrous  stroma, 
and  this  little  rather  resembles 
thick  gruel  than  cream,  or  it  may  be  a  small  quantity  of  thin 
yellow  serous  fluid;  but  the  fibrous  stroma  itself  contracts,  so 
that  the  cut  surface  speedily  assumes  a  concave  aspect,  unlike  the 
section  of  any  other  tumour,  which  remains  level,  or  becomes 
slightly  convex  at  its  margins. 

'  Colloid ' — in  contrast  with  both  the  foregoing — is  gelatinous, 
owing  to  the  predominance  of  the  gelatinous  intercellular  matter, 
and  in  which  the  cells  are  suspended ;  the  whole  being  infiltrated 
through  a  delicate  fibrous  stroma  :  it  appears,  therefore,  either  as 
a  trembling  mass,  or  a  glairy  fluid — dimly  transparent,  and  of  a 
greenish  yellow  colour. 

Cancer  is  essentially  an  infiltrating  growth;  but  while  this 
peculiarity  almost  constantly  prevails  in  scirrhus  and  colloid  cancers, 

*  Section  of  scirrhus  cancer  of  the  breast.  Early  stage.  Marked  retraction 
of  the  nipple.  {Liston.) 


Fis.  16. 
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encephaloid  becomes  encysted,  about  as  frequently  as  it  remains 
free.  A  very  tliin,  yet  distinct  fibro- cellular  capsule  may  invest 
this  typical  form  of  cancer,  and  from  wliich  thin  partitions  pass 
into  the  tumour  thus  formed,  intersecting  its  substance,  or  in- 
vesting its  several  lobes.  Generally  speaking,  this  capsule  is  not 
adherent  to  the  surrounding  textures  j  it  furnishes  a  matrix  in 
which  numerous  and  tortuous  blood-vessels  ramify,  previous  to 
supplying  the  mass  itself  with  vessels.    Encephaloid  is  indeed 

Fig.  17. 


always  abundantly  vascular,  as  compared  with  scirrhus  and  colloid, 
both  of  which  are  relatively  destitute  of  blood-vessels. 

The  investing  capsule,. when  present,  gives  a  definitiveness  of 
outline  to  an  encephaloid  tumour — round,  oval,  spheroidal  or 
lobed, — which  contrasts  with  the  irregular  and  unbounded  outline 
of  scirrhus  and  colloid,  the  infiltrating  coui'se  of  which  is  very 
rarely  circumscribed.  The  boundary  of  either  of  these  species  of 
cancer  is  perceived  rather  by  their  degrees  of  consistence  as  com- 
pared with  that  of  the  textures  surrounding  the  seat  of  infiltration. 

The  greater  vascularity  of  encephaloid,  coupled  with  its  capsular 
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and  therefore  more  isolated  condition  in  many  eases,  arc  circum- 
stances favourable  to  a  corresponding  rapidity  of  growth,  and 
evolution  as  a  distinct  tumour;  consequently  this,  the  typical 
species  of  cancer,  fi'cqucntly  attains  an  enormous  size  and  pro- 
tiTides  (fig.  17)  :*  but  scirrhus,  being  differently  circumstanced  in 
these  respects,  remains  smaller,  rarely  acquiring  a  larger  size  than 
an  orange,  and  this  rendered  indistinct  by  infiltration  of  the  sur- 
rounding textures.  It  shrinks  yet  smaller  by  condensation  and 
absorption  of  texture,  as  its  abundant  fibrous  stroma,  continuous 
■v\'ith  sm-roiinding  parts,  draws  texture  after  textui-e  within  the 
claws,  as  it  were,  of  the  infiltrating  mass.  Infiltration  penetrates 
onward,  while  contraction  pulls  backward  (fig.  18)  ;t  so  that 
there  is  a  double  action  at  work — like  the  pulling  on  of  a  glove- 


Fig.  18. 


Colloid  cancer,  although  ill  provided  with  blood-vessels  for  rapid 
growth,  is  scarcely  restrained  by  a  contracting  fibrous  stroma,  and 
in  this  particular  resembling  eneephaloid, — spreads  to  an  indefinite 
size,  \  but  not  as  a  distinct  tumour. 

The  circumscribed,  or  non-circumscribed,  condition  of  cancer 
much  affects  its  mobility  as  a  distinct  tumour.  Eneephaloid  is 
often  distinctly  moveable  in  the  organ  or  textures  in  which  it  is 
imbedded ;  while  scirrhus  and  colloid  can  be  moved  about,  only 

*  Advanced  carcinoma  of  the  mamma,  exhibiting  a  prominent,  fungoid,  and 
bleeding  mass.  (Cnevelkier.) 

t  Returning  scirrhus  in  the  breast,  after  operation ;  presenting  a  series  of 
nodules  in  and  around  the  cicatrix.   One  in  the  centre  has  ulcerated.  (Cruvel/ner.) 

X  See  Med.  Chir.  Trans,  vol.  xxxi.  (Ballard.) 
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as  a  diffused  mass  in  connexion  with  tliose  textures  to  wliicli 
the  cancer  has  contracted  adhesions  hy  infiltration. 

Such  are  the  chief  peculiarities  respecting  the  shape,  size,  and 
mobility  of  the  three  typical  species  of  cancer — in  addition  to 
their  individual  properties  of  consistence  and  colour  ;  and  by  the 
concurrence  of  which  characters  they  can  be  readily  distin- 
guished. 

These  three  species — encephaloid,  sem-hus,  and  colloid — may 
possibly  co-exist  and  be  combined  in  the  same  growth.  Of  this 
association  I  once  saw  a  remarkable  example  in  the  post-mortem 
examination  of  a  patient  who  had  been  under  the  care  of 
Dr.  O'Connor,  at  the  Royal  Free  Hospital.  The  abdominal 
viscera  were  literally  agglomerated  into  an  enormous  mass  of 
cancer,  which  consisted  of  the  three  cardinal  varieties  above  men- 
tioned. A  beautiful  wax  model  was  executed  by  Mr.  Tuson,  and 
is  preserved  in  the  museum  of  the  hospital.  Then,  again,  these 
species  of  cancer  may  succeed  each  other,  as  well  as  co-exist,  in 
the  same  individual.  Yet,  with  all  this  fraternization,  they  never 
lose  their  individuality ;  they  never  become  transformed.  On  the 
contrary,  each  species  preserves  its  own  general  characters,  and 
this,  too,  through  many  subordinate  varieties.  These  varieties, 
like  the  typical  forms  themselves,  are,  in  most  instances,  occa- 
sioned by  different  proportionate  quantities  of  their  constituent 
elements — the  cancer-cells  and  fibrous  stroma.  Some  of  these 
deviations,  however,  are  occasioned  by  morbid  changes  of 
structure, — degenerations,  and  the  consequences  of  inflammation. 

Many  varieties  have  been  described;  of  which  some  are  worthy 
of  notice,  not  because  they  possess  any  essential  importance, 
but  owing  to  the  characteristic  appearances  they  present. 

The  most  characteristic  of  these  deviations  are  fully  de- 
scribed by  Walshe.*  They  are  distinguished  and  recognised  by 
their  physical  appearances,  which  have  suggested  appropriate 
names.    The  varieties  of  encephaloid  are,—'  Mastoid '  cancer,  so 


*  Nature  and  Treatment  of  Cancer.  1846. 
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named  from  its  resembling,  on  section,  the  boiled  udder  of 
the  cow.  This  term  was  originally  proposed  by  Abernethy. 
'  Solanoid '  cancer  resembles,  on  section,  a  sliced  raw  potato. 
It  is  hard,  almost  homogeneous,  pale  yellow,  and  crisp  ;  hence 
this  name,  which  was  first  suggested  by  llecamier.  The 
substance  of  such  a  mass  yields  milk-like  fluid  in  abundance 
under  pressm-e,  and  eventually  softens.  The  '  milt-like'  tumour, 
so  named  from  its  general  resemblance  to  the  milt  of  certain 
fishes— (Monro  Tertius).  'Nephroid'  cancer  exhibits,  on  section, 
a  peculiar  arrangement  of  the  fibrous  stroma,  and  a  semi-trans- 
parent watery  glossiness,  with  other  characters  not  unlike  those 
which  the  section  of  a  kidney  presents;  whence  its  name — 
(Recamier),  'Fasciculate'  cancer  is  another  variety  suggested 
by  the  peculiar  appearance  of  its  fibrous  structure — (Miiller). 
The  co-existence  of  softness,  and  linear  or  fibrillar  arrangement, 
constitutes  its  most  readily  ascertainable  peculiarity — (Walshe), 
'Hsematoid'  cancer  is  a  variety  of  encephaloid,  in  which  the 
brain-like  character  is  associated  with  an  unusual  amount  of 
vascularity,  the  vessels  sometimes  interlacing  so  as  to  constitute 
a  dense  and  somewhat  spongy  network,  without,  however,  the 
peculiar  structure  of  erectile  tissue.  '  Fungus  hsematodes '  is 
rather  an  advanced  stage  of  encephaloid,  than  a  variety  of  this 
species  of  cancer.  It  represents  the  occurrence  of  interstitial 
haemorrhage,  which  either  infiltrates  the  whole  mass,  or  forms 
irregiilar  accumulations  of  blood  in  its  substance ;  and  ulceration 
of  the  integuments  having  taken  place,  a  fungoid  bleeding  growth 
protrudes.  '  Villous  '  cancer  is  a  term  somewhat  expressing  the 
appearance  presented  by  this  variety  of  encephaloid.  It  is  very 
vascular,  and  apt  to  bleed  copiously.  This  and  its  other 
characters  are  weU  marked  when  the  disease  occurs  on  the  mucous 
membrane  of  the  urinary  bladder.  It  is  described  by  Eokitansky 
as  '  dendritic  vegetation an  excrescence  consisting,  in  its  stem, 
of  a  fibroid  membranous  structure,  on  which  the  branches  and 
villous  flocculi  are  borne,  as  larger  and  smaller  pouch-like  and 
flask-shaped  buddings,  or  sproutings,  of  a  structureless  hoUow 
tissue.     'Melanotic,'   or  melanoid  cancer,  is,  with  very  rare 
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exceptions,  medullary  cancer  modified  by  the  presence  of  black 
pigment  in  its  elemental  structures— (Paget).  This  is  a  species  of 
degeneration  ;  besides  which,  encephaloid  is  subject  to  fatty  and 
calcareous  degeneration.  Other  morbid  changes  are  suppuration 
and  sloughing,  which  it  is  very  liable  to  undergo. 

The  varieties  of  scirrhus  are :  so-called  '  chondroid '  cancer, 
which  is,  however,  only  an  early  stage  of  scirrhus;  dense  and 
crisp ;  exhibiting,  on  section,  an  unusually  shining  aspect,  and 
bluish  white  colour— (Recamier.)     '  Lardaceous '  cancer  is  occa- 
sioned by  the  infiltration  of  scirrhus  through  the  substance  of 
an  organ,  which  then  frequently  appears  not  unlike  the  boiled 
rind  of  bacon.    '  Napiform '  cancer  is  so  named  from  the  pecu- 
liar arrangement  of  its  fibrous  stroma,  which  on  section  has  some 
similarity  to  a  cut  turnip — (Recamier).     'Apinoid'  cancer  de- 
rives its  name  from  the  striking  resemblance  presented,  on  section, 
to  the  cut  surface  of  an  unripe  pear.    This  similitude  arises  from 
the  dissemination  of  comparatively  opaque  and  almost  buff-coloured 
spots  through  a  translucent  ground  of  very  pale  yellowish  lilac 
tint.    The  quantity  of  more  opaque  substance  gradually  increases, 
and  eventually  predominates,  so  as  to  alter  the  appearance  of  the 
surface  completely — (Walshe).    Allied,  is  the reticular'  cancer  of 
Miiller.    '  Hasmatoid  '  scirrhus  is  a  condition  of  rare  occm-rence ; 
but  when  it  does  happen,  its  peculiarities  are  of  the  same  kind  as 
those  of  the  hsematoid  variety  of  encephaloid ;  differing  only  in  being 
less  ftdly  developed — (Walshe).    'Osteoid'  cancer,  or  ossifj'ing 
fungus-growth  (Miiller),  occurs  as  a  tumour,  consisting  chiefly  of 
bone,  but  having  on  its  surface,  and  in  the  interstices  of  its  osseous 
parts,  an  xinossified  fibrous  constituent,  as  firm  as  fibrous  cartilage : 
after  a  time,  similar  growths  ensue  in  parts  distant  from  the  seat 
of  the  first-formed,  and  not  on  bones  alone,  but  also  in  the 
cellular  tissue,  serous  membranes,  the  lungs,  lymphatics,  &c.  It 
would  appear  to  be  the  calcareous  or  osseous  degeneration  of  scir- 
rhus, or  of  medullary  cancer,  with  which  it  not  unfi-equently  co- 
exists.   Uninterrupted  gradations  may  be  traced  betAveen  the 
osteoid  variety  and  these  typical  forms  of  cancer— (Paget) .  Scir- 
rhus is  subject  to  other  species  of  degeneration,  and  to  morbid 
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changes  in  common  with  euccphaloid.  Ulceration  is  more  com- 
monly observed  in  the  course  of  scirrhus. 

Colloid  cancer  is  singularly  exceptional — in  not  presenting 
varieties,  properly  so  called.  Nevertheless,  the  quantity  of  fibrous 
stroma,  or  of  colloid  matter,  may  respectively  predominate.  If 
the  former,  then  this  species  assumes  the  appearance  of  a  very 
tough,  white,  fascia-like  mass,  in  which  are  small  separate  cysts 
or  ca\aties,  filled  with  the  colloid  substance.  In  the  opposite 
extreme,  large  masses  of  colloid  matter  appear  only  intersected 
by  fibrous  white  cords  or  thin  membranes,  arranged  as  in  areolar 
tissue,  or  in  a  wide  meshed  network — (Paget).  Another  variety 
refei-s  to  the  quality  of  the  coUoid  matter,  rather  than  its  quan- 
tity. It  may  be,  or  become,  white  and  pearly,  or  opaque.  I 
once  met  with  a  remarkable  specimen  of  colloid  cancer,  in  a 
female  patient  at  the  Royal  Free  Hospital  (1862),  and  which  I 
carefully  examined.  Most  of  the  abdominal  and  pelvic  viscera 
were  afiected  with  this  disease ;  namely — the  stomach ;  the  intes- 
tinal canal,  which  was  beset  externally,  here  and  there,  with 
pedunculated  masses  of  colloid,  somewhat  resembling  plums  on 
their  stalks  ;  two  colloid  masses  were  imbedded  in  the  spleen  ;  the 
pancreas  was  wholly  Converted  into  the  same  gelatinous  substance, 
enclosed  in  loculi ;  the  bladder  was  distended  with  a  trembling 
mass,  which  rolled  out  like  a  jelly,  leaving  the  mucous  membrane 
pulpy,  ragged,  and  bloody.  The  substance  of  the  uterus  was  in- 
filtrated with  drops  of  colloid,  together  forming  a  mass  which 
seem  to  be  incorporated  with  a  similar  condition  of  the  rectum. 
But  the  gelatinous  matter,  thus  extensively  difinsed,  was  in  some 
parts  white,  and  of  brilliant  pearly  transparency,  looking  like 
colourless  and  clarified  jelly  throughout  the  pancreas,  white  and 
opaque  in  the  spleen  and  uterus  ;  while  it  presented  its  usual 
colour  and  degree  of  transparency  in  the  other  organs  I  have 
specified.  This  opacity  of  the  colloid  matter  was  probably  due  to 
moleciJar  disintegration. 

These  are  the  principal  varieties  of  each  of  the  three  typical 
species  of  cancer.  Some  of  them  are,  as  I  have  said,  the  result 
of  certain  morbid  changes,  to  which  cancer  itself  is  Liable ; — they  are 
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illustrations  of  a  pathological  law  -which  prevails  extensively — that 
morbid  products  themselves  undergo  morbid  changes — the  diseases 
of  diseases.  Hence  their  almost  numberless,  and  sometimes  per- 
plexing, complications. 

As  a  further  illustration  of  this  law,  I  have  yet  to  notice 
'  eyst'-formation.  in  relation  to  cancer.  This  relation,  if  not  one 
of  accidental  association,  represents  an  actual  substitution  of  cyst- 
formation  for  cancer- growth, — and  this  at  the  expense  of  its 
structural  elements.  Cysts  are  either  formed  with  cancer,  or 
from,  and  out  of,  the  cancer-structures,  by  their  erring  develop- 
ment and  growth. 

Mr.  Paget^s  work  contains  the  best  summary  of  this  subject, 
of  which  the  following  is  an  abstract : — 

Respecting  cysts  accidentally  associated  with  cancer,  but 
formed  independently.  Scirrhus  of  the  mammary  gland  may 
occupy  a  portion  of  it  only,  in  the  rest  of  which  many  cysts  are 
formed,  that  are  in  no  sense  cancerous ;  or,  the  chief  lactiferous 
tubes  may  be  dilated  into  pouches  or  cysts,  contiguous  to,  but 
quite  independent  of,  the  neighbouring  cancer-growth.  Such  a 
cancer  may  nevertheless  in  its  course  enclose  these  cysts,  and 
they  remain  for  a  time  imbedded  in  its  substance.  The  ovary 
may  be  the  seat  of  cysts,  and  become  also  the  seat  of  cancer ;  the 
two  growths  thus  accidentally  associated,  will  probably  become 
connected,  although  of  independent  origin.  Further  than  this, 
cancers  may  grow  from  the  walls  of  common  cysts — i.e.,  of  cysts 
which  have  not  originated  in  cancer  -  structures.  Medullary 
cancer,  especially  the  villous  form,  sometimes  grows  fi'om  the 
walls  of  cysts  which  have  themselves  no  cancerous  appearance. 

Cysts  derived  from  cancer  structm'es — by  their  erring  develop- 
ment and  growth — constitute  a  series  parallel  with  that  of  the 
cysts  simple  and  proliferous,  which .  form  in  innocent  tumours 
or  in  the  natural  textures.  Cysts  having  this  origin  ai'e  therefore 
either  simple  or  proliferous. 

Of  the  former  species  are  : — Cysts  filled  with  serous  fluid, 
variously  tinted.    Serous  cysts  are  often  born  in  cancers,  especially 
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in  those. of  the  medullary  type,  wliich  grow  quickly,  or  to  a  great 
size.  One  or  many  sucli  cysts  may  be  present  on  the  surface  or  in 
the  semblance  of  a  cancer.  Sometimes  a  single  cyst  of  this  kind 
enlarges  so  as  to  surpass  the  bulk  of  the  cancer,  exceedingly 
perplexing  the  diagnosis.  Sometimes  many  cysts  are  present,  as 
if  the  tumour  were  entirely  composed  of  them,  with  cancerous 
structure  only  in  their  interstices.  Sanguineous  cysts  are  born  as 
often  as  serous,  in  medullary  and  other  cancers.  The  imprisoned 
blood  imdergoes  changes  in  respect  of  colom*  and  consistence, 
thereby  diversifying  considerably  the  appearances  presented  by 
cancers  containing  these  cysts.  Colloid  cysts,  i.e.  cysts  containing 
a  glairy  jelly — not  cancerous — may  likewise  be  developed  in 
cancer-growths,  by  conversion  of  their  structural  elements. 

The  proliferous  cysts  which  originate  in  cancers,  bear  on  their 
inner  surface  cancerous  growths — thus  corresponding  with  the 
glandular  growths  which  spring  from  the  interior  of  cysts  in  the 
mammary  and  thyroid  glands.  These  endogenous  growths  are 
often  found  in  the  alveoli  of  colloid  cancer.  Clusters  of  clavate, 
or  flask-shaped  villous  processes,  resembling  those  formed  in  the 
early  stages  of  '  dendritic  vegetation '  of  villous  cancer,  spring 
from  the  wall  of  the  alveolus. 

The  origin  and  modes  of  development  of  these  cysts — simple 
and  proliferous — ^have  been  traced  by  Rokitansky,  and  shown  to 
correspond  with  those  of  all  other  cysts  :  the  only  difference  being 
the  source  of  the  cyst-formation — here  a  cancerous  element,  while 
in  respect  of  all  other  cysts  it  is  an  element  of  some  natural  tissue. 

One  variety  of  cancer  I  have  reserved  for  special  description ; 
because,  although  in  many  points  allied  to  encephaloid,  and  some- 
what to  scii'rhus  cancer,  it  nevertheless  presents  very  characteristic 
.  appearances,  and  possesses  much  surgical  interest.  I  allude  to 
' '  epithelial'  cancer. 

This  variety  consists  essentially  of  cells  or  scales,  resembling 
tthose  of  scaly  epithelium,  infiltrated  among  the  component 
ttextures  of  the  skin  or  mucous  membrane,  and  sometimes  among 
I  the  textures  of  internal  organs.    Whatever  portion  of  the  skin 
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or  mucous  membrane  may  be  thus  affected,  tbe  epithelial  cancer- 
cell  or  scale  has  very  much  the  same  characters  (fig.  19.)*    It  is 

Fio.  19. 


flattened,  of  an  irregular  outline,  with  usually  a  prolonged  diverti- 
culum at  some  point  of  its  margin,  and  of  a  variable  size.  It 
contains  pale  molecular  matter,  converging  towards  a  central 
nucleus,  which  is  clear,  bright,  and  well-defined,  round  or  oval, 
and  very  small  in  comparison  with  the  cell ;  more  uniforai  also  in 
shape  and  size  than  the  cell.  This  nucleus  is  usually  single. 
It  may  contain  two  or  more  minute  granxdes,  but  rarely  a  bright 
distinct  nucleolus. 

Associated  with  these  cells  are  what  Paget  calls  '  brood-cells,' 
or  endogenous  cells.  They  present  many  varieties  of  appearance, 
which  may  be  regarded  as  the  results  of  one  or  more  nuclei, 
enclosed  within  cells,  assuming,  or  tending  to  assume,  the  cha- 
racters of  nucleated  cells. 

The  '  laminated  capsules'  of  Paget — '  globes  epidermiques' 
(Lebert),  are  the  most  singular  and  characteristic  structures  of 
epithelial  cancer,  but  not  peculiar  to  this  disease ;  nor  are  they, 
apparently,  special  structures,  for  they  consist  of  epithelial  scales. 
These  capsvdes  are  very  large  and  spherical  cysts,  containing 
granular  matter,  nuclei,  or  cells,  obscurely  seen  within  them ;  and 
they  may  be  clustered,  so  as  to  almost  appear  as  if  fused  together ; 
but  each  capsule  consists  of  epithelial  scales — superimposed  in 
successive  layers,  thus  forming  a  laminated  capsule. 

Such,  then,  are  the  structural  elements  of  epithelial  cancer. 
They  are  found  infiltrated — principally  in  the  substance  of  the 

*  Epithelial  cancqj'-ceUs  or  scales,  in  various  forms.  Maguificd  350  times. 
(Paffct.) 
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skin  or  mucous  meiubrane — but  not  uniformly  diffused  throughout 
the  component  textures  of  the  part  affected. 

The  cancer-cells  may  predominate  in  the  *  corium' — forming 
a  swelling  very  slightly  elevated  above,  or  imbedded  below,  the 
proper  level  of  the  integument,  and  the  depth  or  thickness  of 
which  is  much  less  than  its  dimensions  laterally ;  or  these  cells 
may  predominate  in  the  '  papillse' — presenting  a  prominent  Avarty 
or  exuberant  outgrowth  ;  or  the  '  sub-integumental  texture'  may 
be  their  chief  seat — forming  a  deeper-seated,  flat  or  rounded  mass. 

Of  these  varieties,  the  first  two  may  be  named  the  superficial 
or  outgrowing  j  while  the  third  is  the  deep-seated  form  of  epi- 
thelial cancer.  Paget  believes  that  either  of  these  principal 
varieties  may  occur  in  any  of  the  usual  seats  of  this  disease,  but 
that  they  are  not  both  equally  common  in  every  such  part.  The 
superficial,  and  especially  those  which  have  the  characters  of  warty 
and  cauliflower-like  outgrowths,  are  most  frequently  found  on 
mucous  membranes,  especially  of  the  genital  organs ;  those  also 
'  on  the  extremities  and  the  scrotum  have  usually  a  well-marked 
warty  character,  and  are  rarely  sub-integumental.  The  deep- 
:  seated  are  more  frequent  in  the  tongue  than  elsewhere. 

It  must  not  be  forgotten,  however,  that  these  distinctions  are 
more  apparent  than  essential.  Their  value  consists  in  reference 
to  the  earliest  and  most  exact  diagnosis  of  this  disease — in  which- 
I  ever  form  it  may  chance  to  make  its  first  appearance.  For  subse- 
i  quently — as  Paget  himself  remarks — and  especially  when  ulcera- 
I  tion  has  commenced,  an  epithelial  cancer  which  was  superficial  or 
I  exuberant,  is  prone  to  extend  into  deep-seated  parts ;  and  one  at 
!  first  deeply  seated  may  grow  out  exuberantly.  Moreover,  when 
I  idceration  is  progressing,  a  greater  uniformity  of  external  appear- 
;  ance  is  found ;  because,  in  general,  while  all  that  was  superficial 
I  or  exuberant  is  being  destroyed,  the  base  of  the  cancer  is  con- 
•stantly  extending,  both  widely  and  deeply,  into  the  sub-integu- 
t mental  tissues. 

Eespecting,  then,  the  eai'liest  appearances  of  epithelial  cancer, 
iwliich  are  fully  described  by  Paget,  the  following  are  most 
characteristic. 
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Of  the  superficial  or  outgrowing,  prior  to  ulceration,  they 
are  these :  —  an  outspread  swelling  arises — say  on  the  lower 
lip,  labium  pudendi,  or  scrotum ;  and  an  unnatural  firmness 
or  hardness  of  the  affected  skin  is  perceptible ;  but  the  superficial 
dimensions  much  exceed  the  thickness  of  this  swelling.  Its  outline 
is  round,  oval,  or  sinuous  ;  aud  its  surface,  sometimes  nearly  smooth, 
is  more  often  coarsely  granulated — like  that  of  a  syphilitic  condy- 
loma,— deriving  this  character  from  the  enlarged  and  closely 
clustered  papillse.  Generally,  the  surface  is  moist  with  an 
ichorous  discharge  :  it  may,  however,  be  covered  with  a  scab,  or 


Fig.  20. 


encrusted  with  a  soft  substance,  consisting  of  detached  epithelial 
scales.  In  most  cases  the  part  is  unduly  sensitive,  and  injected 
with  blood.  If  the  papillse  become  infiltrated,  they  constitute 
the  cauliflower-like  mass  so  characteristic  of  the  ordinary  form  of 
epithelial  cancer  (fig.  20).*  This  mass  looks  very  vascular,  is  moist 
with  ichor,  and  covered  with  pasty  cakes  of  epithelial  scales,  which 
beset  the  interstices  of  the  enlarged  papillse. 


*  Epithelial  cancer  of  hand ;  showing  the  papillary  character,  from  specimen 
in  the  museum  of  St.  Bartliolomew's  (Ser.  x.  i.  6).  Tlie  history  of  this  case  is  in 
Potts'  Works,  by  Eai'le,  iii.,  182.  Tlie  patient  was  a  gardener,  who  had  been 
employed  in  strewing  soot  for  several  moruLugs.  The  disease  was  of  five  years' 
duration.  {Paget.) 
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Occasionally,  the  shape  of  an  outgrowing  epithelial  cancer  is 
that  of  a  sharply  bordered  eii'cular  or  oval  disk,  upraised  a  little 
above  the  level  of  the  adjoining  skin  or  mucous  membrane,  and 
imbedded  to  about  the  same  depth  below  it.  The  surface  of  this 
disk — usually  flat  or  slightly  concave — is  granular,  spongy,  or 
irregularly  cleft ;  aiid  its  margins  are  surrounded  with  healthy 
texture,  which  becomes  raised  and  often  slightly  everted  by  their 
enlargement ;  e.g.  many  epithelial  cancers  of  the  tong-ue. 

Sometimes  epithelial  cancer  grows  out  in  the  form  of  a  cone. 

Lastly,  the  outgrowing  form  of  this  disease  may  be  a  nar- 
row-stemmed, and  possibly  pendulous,  growth  from  the  skin. 
These  and  other  shapes  of  superficial  epithelial  cancer  resemble 
somewhat  the  appearance  presented  by  warty  and  condylomatous 
growths  ;  but  they  differ  essentially  in  respect  of  their  minute 
structure; — being  infiltrations  of  the  skin  and  papilla?  with  epi- 
thelial cancer-cells ;  whereas  the  structure  of  warty  growths  re- 
mains healthy,  however  strange  may  be  the  appearance  they  assume. 

Deep-seated  epithelial  cancer  is  generally  an  advanced  stage  of 
the  superficial ;  for  by  progressive  infiltration,  the  subcutaneous  or 
submucous  tissues  become  invaded  :  but  this  variety  of  the  dis- 
ease may  occur  primarily,  although  comparatively  rarely. 

Thus  ^'  the  first  formation  of  epithelial  cancer  may  be  in  masses 
of  circumscribed  infiltration  of  the  tissues,  beneath  healthy  skin 
or  mucous  membrane." 

"  This  condition  is  more  frequent  in  the  epithelial  cancers 
that  form,  as  recurrences  of  the  disease,  near  the  seats  of  former 
operations,  or  as  secondary  deposits  about  the  borders  of  primary 
superficial  growths."* 

The  ulcerative  stage  of  epithelial  cancer  is  that  in  which  the 
disease  is  usually  seen ;  and  the  usual  state  of  ulceration  observed 
is  that  of  progressive  destruction  of  the  central  and  superficial 
parts  of  the  cancer,  with  more  than  coextensive  growth  of  the 


*  Surgical  Pathology.  {Paget.) 
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marginal  and  deeper  parts — thus  presenting  the  type  of  the  '  can- 
cerous ulcer.'  It  is  important,  therefore,  to  be  able  to  discern  the 
first  aspect  of  ulceration — both  as  regards  the  superficial  and  the 
deep  forms  of  epithelial  cancer  respectively ;  and  then  the  charac- 
ters of  the  '  complete  ulcer/ 

Ulceration  of  superficial  or  outgrowing  epithelial  cancer, 
primarily  appeal's  as  either  a  diflPuse  excoriation  of  the  whole 
surface  of  the  cancer,  except  its  borders,  or  else  a  shallow  ulcer, 
limited  at  first  to  some  fissure  where  the  disease  commenced.  The 
discharge  from  this  excoriated  or  ulcerated  surface  usually  dries 
into  a  thin  scab,  or  a  thicker  and  darker  crust,  which  conceals  for 
a  while  the  ravages  of  ulceration,  still  slowly  extending  beneath, 
— downwards  and  outwards. 

Ulceration  of  deep  epithelial  cancer  begins  in  one  of  three  ways. 

In  some  cases  the  superimposed  skin  or  mucous  membrane 
having  become  adherent  and  thin,  cracks ;  and  this  condition  may 
remain  stationary  for  a  long  while,  in  the  form  of  a  dry  dark 
crevice ;  usually,  however,  ulceration  commencing  from  this  point 
extends  into  the  mass  of  the  cancer. 

In  other  cases,  the  substance  of  the  cancer  having  become  in- 
flamed, it  softens,  suppurates,  and  discharges  its  contents  through 
an  ulcerated  opening,  or  a  long  rent ;  leaving  a  cavity  which 
speedily  assumes  the  characters  of  an  ulcer,  and  extends  peripherally. 

In  a  third  series  of  cases,  and — Paget  is  disposed  to  believe 
— especially  in  secondary  formations,  and  in  those  under  the  scars 
of  old  injuries,  the  cancer  protrudes  through  a  sharply  bounded 
ulcer  in  the  sound  integument  or  scar,  and  grows  exuberantly, 
with  a  soft  shreddy  surface,  like  a  medullary  cancer,  or  with  a 
firmer,  warty,  or  fungous  mass  of  granulations. 

Dissimilar  as  are  the  earliest  aspects  of  ulceration  in  both 
forms  of  epithelial  cancer,  outgrowing  and  deep,  they  gradually 
assume  an  uniformity  of  appearance  which  is  very  characteristic. 

An  excavated  sore,  of  a  round  or  oval  shape,  presenting  a 
roughly  granular  surface  which  has  a  brick-dust  red  colour,  and 
oozes  a  stale-smelling  discharge.    This  surface  bleeds  easily,  al- 


ELEMENTS  OF  PATHOLOGTCAL  ANATOMY. 


63 


though  not  freely.  The  textures  surrounding  its  base  and  borders 
become  indurated  and  rigid,  as  they  progressively  become  more 
and  more  infiltrated  with  cancer-cells  ;  so  that  the  ulcer  acquires 
a  remarkable  degree  of  immobility,  and  its  margin  protrudes  in 
the  shape  of  a  thick  everted  ridge,  well  defining  the  boundary  of 
the  uleer  ;  but,  this  bordering  infiltration  increasing,  the  marginal 
ridge  crops  out,  and  presents  an  irregular  nodular  belt,  which  over- 
hangs the  base  of  the  ulcer,  and  gives  an  undermined  appearance 
to  its  everted  borders. 

If  the  papillse  of  the  surrounding  skin  are  more  particularly 
the  seat  of  cancerous  infiltration,  then  a  warty  rather  than  a  nodular 
belt  springs  up  around  the  ulcer. 

With  all  these  unequivocal  signs  of  progressive  infiltration, 
followed  by  ulceration,  let  it  not  be  supposed  that  the  work  of  de- 
struction is  stayed  below  the  base  of  this  already  excavated  sore. 
It  spreads  deeper  and  deeper,  sparing  no  texture,  not  even  large 
arteries,  which  hold  out  against  the  invasion  of  most  other  ulcera- 
tion, if  indeed  they  do  not  eventually  escape  altogether.  But 
arteries  of  the  first  magnitude  yield  to  the  unsparing  ravages  of 
epithelial  cancer. 

There  are  good  and  sufficient  reasons  for  regarding  this  disease 
as  a  variety  of  '  cancer.^  Its  infiltrating  character,  as  a  growth,  is 
the  essential  guarantee  of  identity  ;  and  its  indiscriminate  invasion 
of  all  textures,  next  the  ulcerative  tendency  just  mentioned,  is  a 
sign  of  afiinity  to  cancer ;  and  the  obstinacy  of  this  tendency  should 
not  be  overlooked,  nor  its  unsparing  destructiveness.  Then  again, 
the  lymphatic  glands  are  liable,  although  not  prone,  to  become 
affected  by  the  same  epithelial  infiltration,  which  constitutes  the 
primary  growth  ;  but  these  secondary  formations  are  almost  ex- 
clusively limited  to  those  glands  which  are  in  connexion  with  the 
immediate  vicinity  of  the  primary  disease.  A  similar  epithelial 
infiltration  is,  however,  liable  to  spring  up  indiscriminately  in  parts 
distant  from  the  original  disease ;  and  coupled  with  this  resem- 
blance to  the  career  of  cancer,  is  the  more  significant  fact  of  recur- 
rence after  removal  by  operation.     Lastly,  members  of  the  same 
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family,  in  wliicli  either  scirrlius  or  medullary  cancer  occurs,  are 
peculiarly  liable  to  the  epithelial  infiltration.  What  else  then,  duly 
weighing  all  these  reasons,  singly  and  collectively,  can  we  name 
this  disease  but  epithelial  cancer  ?  In  this  conclusion  the  most 
able  pathologists  concur — Rokitansky,  "Virchow,  Paget,  and  others. 
Epithelial  cancer  must  not  be  confounded  with  the  '  epithelioma' 
of  Hannover  and  Bennett,  who  include  under  that  title  many  other 
growths  besides  this  variety  of  cancer;  and  in  like  manner  it 
differs  from  the  '  cancroid. '  of  Lebert. 

There  is  yet  another  kind  of  growth,  which  I  have  reserved  to 
the  last,  because  in  point  of  structure  it  is  less  a  new  and  distinct 
species  of  growth,  than  an  hypertrophy  or  overgrowth  of  healthy 
texture.  I  allude  to  the  '  vascular,'  erectile  and.  pulsating  tumour, 
otherwise  than  aneurism. 

This  tumour  (fig.  21)*  essentially  consists  of  a  conglome- 


PlG.21. 


ration  of  blood-vessels,  connected  together,  more  or  less  in- 
timately, by  fibro-cellular  connective  tissue,  which  may  form  an 
investing  capsule  ;  the  whole  being  thus  circumscribed  as  a  distinct 
tumour,  but  of  irregular  shape,  and  perhaps  lobed  :  or  the  mass 


*  Section  of  an  erectile  tumour,,  showing  the  fibrous  trabecular  structure  and 
investing  capsule.  Museum  of  tlie  Royal  College  of  Surgeons,  England.  Drawu 
one-third  larger  than  the  specimen.  {Paget.) 
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not  being  distinctly  isolated,  is  diffused,  flattened,  and  shades  off 
into  the  surrounding  textures.  The  size  or  extent  of  such  a 
mass,  in  either  case,  varies  with  its  growth,  and  is  subject  to  tem- 
porary alterations,  under  circumstances  which  will  be  noticed 
presently. 

This  species  of  tumour  may  be  deep-seated  in  or  among  muscles, 
in  bone,  the  stomach,  spleen,  liver,  the  orbit,  the  tongue,  and 
indeed  wherever  capillary  blood-vessels  naturally  exist  and  most 
abound.  The  difliised  form  is  more  frequently  situated  super- 
ficially, as  beneath  the  skin,  and  probably  involving  it ;  constituting 
the  common  cutaneous  neevus,  as  seen  on  the  scalp  or  the  face. 

Three  varieties  of  this  tumour  are  well  defined,  and  easily 
recognised  when  it  is  patent.  The  constituent  blood-vessels  are 
capillaries,  with  arterial  and  venous  trunks  proceeding  respectively 
to  and  from  the  mass  ;  but  either  order  of  vessels  may  predomi- 
nate, and  constitute  nearly  the  whole  mass,  apart  from  the  con- 
nective tissue.  Thus  there  are  the  capillary,  the  venous,  and 
the  arterial  varieties  of  vascular  tumour. 

The  first  variety  consists  almost  entirely  of  capillaries — large, 
dilated,  and  convoluted.  The  second,  almost  entirely  of  veins  or 
venous  sinuses,  forming  a  cavernous  and  erectile  structure.  This 
variety  of  vascular  tumour  was  that  which  John  Bell  specially 
described,*  and  to  which  he  gave  the  name  of  "  aneurism  by  anas- 
tomosis," or  "  aneurism  by  the  dilatation  of  anastomosing  vessels.'^f 
He  compared  it  to  the  erectile  structure  of  the  penis,  the  gills  of  a 
turkey-cock,  or  the  substance  of  the  spleen,  placenta,  or  womb. 
The  third  variety  consists  almost  entirely  of  arteries — large,  tor- 
tuous, and  perhaps  convoluted.  This  is  now  called  "  aneurism  bv 
anastomosis." 

These  varieties  of  structural  condition  are  accompanied  with 
corresponding  peculiarities  of  physical  characters,  by  which  their 
diagnosis,  during  life,  may  be  determined. 


*  Principles  of  Surgery.   Ed.  C.  Bell,  1826.   Vol.  iii.  p,  328. 
t  Ibid.,  p.  386. 
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The  vascular  tumour  is  soft  and  compressible,  but  regains  its 
former  size  when  the  congeries  of  vessels  is  left  free  to  fill  again. 
Its  substance  somewhat  resembles  a  sponge  ;  and  if  visible,  as 
when  subcutaneous  or  in  the  skin,  the  colour  of  this  distended 
sponge  plainly  shows  that  it  is  distended  with  blood,  arterial  or 
venous.  The  capillary  and  venous  varieties  are  alike  characterized 
by  their  circumscribed  shape  and  soft  doughy  consistence,  which 
can  be  moulded  under  the  fingers ;  but  at  the  same  time  a  trem- 
bling sensation  or  indistinct  throbbing  is  felt,  if  the  mass  be 
chiefly  venous,  and  have  attained  some  size.  After  compression, 
the  tumour  slowly  re-distends,  and  assumes  increasing  size  and 
tension  during  exertion — especially  if  sudden  and  violent  —  as 
running,  coughing,  straining,  struggling,  and  by  any  obstruc- 
tion to  the  free  flow  of  venous  blood.  A  bluish  tint  is  perceptible 
when  the  tumour  is  situated  superficially.  Lastly,  if  wounded, 
the  mass  collapses.  The  arterial  variety  is  chiefly  characterized 
by  its  strong  pulsations,  and  threatening  distension,  increasing  also 
under  any  occasional  excitement  of  the  heart's  action,  and  with  the 
flow  of  arterial  blood. 

The  vascular  tumour  is  not  unfrequently  a  congenital  growth ; 
it  may  be  a  subsequent  formation,  but  more  frequently  in  child- 
hood than  in  after  years.  The  progress  of  growth  is  not  generally 
steady,  but  by  fits  and  starts ;  sometimes  rapid,  sometimes  slow- 
growing.  Very  commonly — observes  Paget — their  increase  is  only 
proportionate  to  that  of  the  rest  of  the  body  ;  and  when  full 
growth  is  attained,  they  also  cease  to  grow.  Not  rarely  they  are 
stationary,  or  shrink,  even  while  the  rest  of  the  body  is  growing ; 
and  this  is  especially  likely  to  happen  with  those  that  are  white 
and  scar-like  where  the  skin  is  involved.* 

The  same  authority  also  notices  certain  structural  alterations 
to  whicb  the  vascular  tumour  is  subject — by  degeneration  or  by 
disease. 

These  morbid  conditions  disguise  the  original  character  of  the 


*  A  System  of  Surgery.    I860.    Ed.  by  T.  Holmes.    Vol.  i..  Tumours. 
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tumoui'j  and  mislead  diagnosis.  Thus,  avascular  tumour  may  have 
become  converted  "  into  a  softj  but  tougb  and  dry,  yellow  ochre 
or  brown  substance,  like  that  of  a  supra-renal  capsule."  Scar-like 
patches  is  another  transformation  which  the  substance  or  surface 
of  this  tumour  is  liable  to  undergo;  and  this  change  is  accom- 
panied with  closure  of  the  vessels  in  that  portion.    Acute  inflam- 
mation may  consolidate  and  cure  ;  or  leading  to  ulceration,  form 
bleeding  sores,  ill-disposed  to  heal.    Either  blood-clots,  or  phlebo- 
liths,  sometimes  partially  consolidate  ;    or  cysts,  serous  or  san- 
guineous, give  a  more  elastic  feel  to  the  mass.    More  rarely,  this 
kind  of  growth  forms  in  another  growth,  and  usurping  its  structure, 
I  converts  part,  or  the  whole,  of  sucb  growth  into  a  vascular 
I  tumour,  and  acquires  its  characters.    Lastly,  "  it  is  probable  also 
1  that  one  form  of  vascular  tumour  may  be  converted  into  another  : 
:  a  capillary  one  becoming  either  arterial  or  venous,  by  the  excessive 
i  growth  of  one  or  other  set  of  vessels  ;  or  an  arterial  one,  by  opposite 
I.  changes,  becoming  either  capillary  or  venous.^' 

Osseous  and  glandular  growths  are  ranked  by  some  authors  in 
•.the  class  of  tumours;  but  the  former  are,  with  very  rare  excep- 
tions, outgrowing  hypertrophies  of  bone  (exostoses),  and  the  lat- 
tter,  hypertrophies,  not  outgrowing,  of  glandular  organs  ;  neither 
aare  discontinuous  overgrowths,  and,  this  characteristic  of  all 
ttumours  being  absent  in  respect  of  these  growths,  I  shall  pass 
tthem  by. 

Aplastic  Products  remain  to  be  considered.    They  are  essen- 
tJdally,  as  their  name  implies,  unorganized.    Thus  negatively  dis- 
ttinguished  from  the  former  division  by  the  absence  of  structure, 
A\plastic  products  are,  furthermore,  chemical  compounds,  both 
inorganic  and  organic,  which  are  adventitious,  by  not  entering  into 
•  he  normal  composition  of  the  solids  and  fluids  in  which  they  are 
.  ound.    Their  physical  state  varies,  being  more  frequently  solid, 
iccasionally  fluid,  rarely  gaseous.    They  are  formed,  for  the  most 
•art,  in  diseased  secretions,  particularly  in  those  from  the  mucous 
icmbranes;  but  also  in  the  secretions  of  serous  and  synovial 
membranes,  and  of  the  skin.    Their  most  characteristic  forms  are 
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represented  by  calculi  and  concretions,  the  latter  being  distin- 
guished by  their  possessing,  not  indeed  a  distinct  structure,  but 
an  ill-defined  organized  basis,  with  which  the  new  chemical  com- 
pounds are  intermixed.  This  partial  structure  makes  concretions 
the  link,  as  it  were,  between  plastic  and  aplastic  products. 

Of  calculi  are  found  many  varieties,  the  chief  of  which  consist 
of  lithic  acid  (fig.  23),  lithate  of  ammonia  (fig.  23),  oxalate  of 

Fig.  22. 


lime  (fig.  24),  ammonio-phosphate  of  magnesia  with  lime  (triple 
phosphate)  (fig.  25)  ;  amorphous  phosphates  and  carbonates  of 

Fig.  24. 


lime,  and  lastly,  the  cystic  oxide  calculus,  which  is  very  rare. 
Concretions  are  illustrated  by  certain  bodies,  occasionally  found. 

Fid.  25. 
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either  free  or  attached,  within  arteries — arteroliths,  more  fre- 
quently within  veins — phleboliths. 

Besides  the  large  class  of '  supplemental^  or  additional  Morbid 
Products,  properly  so  called,  and  which  are  either  aplastic  or  plas- 
tic, the  latter  comprising  "  false  tissues,"  "  deposits,"  and  "  new 
growths,"  Pathological  Anatomy  extends  to  Degeneration  of  tex- 
tural  structm-e,  manifested  in  various  ways. 

Firstly,  however,  it  is  necessary  to  clearly  understand  the 
meaning  of  (this  generic  term)  Degeneration,  and  this  implies  its 
comparison  with  healthy  Nutrition,  of  which  Degeneration  is, 
strictly  speaking,  only  a  phase  or  modification. 

The  functions  of  the  various  organs  and  parts  of  the  body 
are  originally  so  adapted  or  adjusted,  as  to  constitute  an  evenly 
balanced  whole  living  organism.  This  original  status  is  continued 
throughout  life,  by  virtue  of  the  vital  powers,  congenitally 
bestowed;  but  the  condition  of  balance  thus  secured  is  itself 
regulated  by  the  nutritive  power  of  the  body  during  the  suc- 
cessive periods  of  its  existence.  After  birth  and  an  indepen- 
dent existence,  during  infancy,  youth  and  adolescence,  to  maturity, 
the  function  of  nutrition  is  yet  more  one  of  growth  and  develop- 
ment. During  mature  manhood  or  womanhood,  this  function  is 
one  simply  of  maintenance,  to  repair  the  molecular  waste  of  the 
body  consequent  on  the  functional  exercise  of  its  various  members 
and  organs.  Lastly,  as  age  approaches,  and  during  decrepitude, 
the  nutritive  power  of  the  body  proportionately  declines.  Waste 
is  still  repaired ;  but  the  textural  structure  reproduced  is  an  im- 
perfect representation  only,  not  a  copy,  of  either  its  original  or 
mature  condition  ;  it  is  a  '  retrogression'  of  textural  structure, 
effected  by  a  degenerative  modification  of  Nutrition.  Degenera- 
tion is  therefore  only  the  concluding  stage  or  phase  of  the  natural 
course  of  healthy  nutrition,  and  as  the  concomitant  retrogression 
of  textural  structure  extends  more  or  less  throughout  the  body, 
and  certainly  pervades  vital  organs,  the  whole  oi'ganism  retrogrades 
or  reverts  to  the  unorganized  matter  from  whence  it  came.  Earth 
returns  to  earth,  ashes  to  ashes,  dust  to  dust.  To  die  by  '  degenera- 
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tiou'  is  therefore  as  natural  as  to  live  by  'growth'  and  'develop- 
ment/ and  by  the  subsequent  'maintenance'  only,  of  Nutrition.  This 
function  is  indeed  the  consummation  and  resultant  of  all  the  other 
organic  functions  ;  and  when,  in  the  order  of  Nature,  they  decline, 
nutrition  declines  also  into  degeneration,  which  it  then  represents. 
Eut  this  ultimate  phase  or  modification  of  nutrition  is  sufficient 
as  age  advances,  and  all  other  functions  also  decline  simultaneously 
and  proportionately. 

The  senile  retrogression  of  textural  structure,  thus  effected,  is 
not,  therefore,  in  any  sense  a  diseased  condition,  nor  the  result  of 
any  morbid  process.  Nor  again,  when  degeneration,  natural  to 
advancing  and  advanced  life,  occurs  prematurely ,  can  it  then  be 
regarded  as  a  morbid  process  of  nutrition,  issuing  in  a  diseased 
condition  of  textural  structure.  It  is  only  premature  old  age  ; 
but  the  individual  overtaken  by  degeneration  is  the  subject  of 
defective  nutrition.  In  this  sense  only,  retrogression  of  textural 
structure,  effected  by  degeneration,  rankSj  and  may  be  classed,  with 
morbid  products  of  Nutrition.  Degeneration — whether  senile  or 
premature  —  is  a  form  of  atrophy ;  but  it  is  so  by  a  dete- 
rioration of  structural  quality,  not  by  a  mere  diminution  of 
quantity.  And  be  it  observed,  this  (structural)  deterioration  is 
effected  by  the  '  relapse'  or  falling  back  from  a  higher  condition 
to  a  lower  or  more  elementary  grade  of  textural  structure.  It 
takes  the  place  of  the  proper  constituents  of  the  original  texture, 
which  concurrently  disappear.  The  resulting  metamorphosis  I 
would  therefore  designate  '  substitute'  texture,  to  distinguish  it 
from  mere  transformation  of  texture,  resulting  from  other  and 
widely  different  causes,  as  'disintegration.'  Analogy  and  facts  alike 
concur  to  render  the  conclusion  highly  probable  that  this  substitu- 
tion of  texture  by  degeneration  or  a  modification  of  nutrition  is 
effected  primarily  by  an  appropriate  '  blood-disease'  in  each  case,  of 
which  it  is  the  local  and  anatomical  manifestation.  It  may,  how- 
ever, be  opportune  to  remark,  that  Paget  expressly  points  out 
the  parallelism  of  premature  degeneration  and  simple  atrophy  of 
quantity,  in  respect  of  their  causes :  such  as  diminished  supply  of 
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arterial  blood,  as  by  partial  closure  of  the  chief  nutrient  artery 
of  the  part ;  or  again,  abrogation  or  suspension  of  function. 
Furthermore,  that  both  degeneration  and  atrophy  occur  commonly 
in  old  age,  but  possibly  prematurely ;  that  both  may  occur  simul- 
taneously in  one  and  the  same  texture,  tinder  precisely  the  same 
conditions ;  and,  that  a  cause  of  atrophy  in  one  case  may 
cause  degeneration  in  another.*  In  relation  to  disease,  the 
same  author  observes,  both  may  concur,  as  in  inflammation  ;  or 
the  disease,  so-called,  may  be  only  degeneration,  as  in  simple 
softening  of  the  brain  or  spinal  cord,  and  the  liquefaction  of  in- 
flammatory exudations  during  the  suppurative  process.  The  whole 
may  be  termed    liquefactive  degeneration.'^t 

Having  made  these  references,  in  order  to  show  the  accepted 
and  prevailing  opinions  respecting  degeneration  as  a  process,  and  its 
etiology,  the  general  diagnostic  characters  of  all  degenerations  are 
thus  enumerated  by  this  author  : — 

They  are  such  changes  as  may  be  observed  naturally  occur- 
ring in  one  or  more  parts  of  the  body  at  the  approach  of  the 
natural  termination  of  life,  or  if  not  then  beginning,  yet  then 
regularly  increasing. 

They  are  changes  in  which  the  new  material  is  of  lower  che- 
mical composition ;  i.e.  less  remote  from  inorganic  matter  than 
that  of  which  it  takes  the  place.  Thus,  fat  is  lower  than  any 
nitrogenous  organic  compound,  and  gelatine  lower  than  albumen, 
and  earthy  matter  lower  than  all  these. 

In  structure,  the  degenerate  part  is  less  developed  than  that 
of  which  it  takes  the  place :  it  is  either  more  like  inorganic  mat- 
ter, or  less  advanced  beyond  the  form  of  the  mere  granule,  or  the 
simplest  cell.  Thus,  the  approach  to  crystalline  form  in  the  earthy 
matter  of  bones,  and  the  crystals  in  certain  old  vegetable  cells,  are 
characteristic  of  degeneration,  and  so  are  the  granules  of  pigment 
and  of  many  granular  degenerations,  and  the  globules  of  oil  that 
may  replace  muscular  fibres  or  the  contents  of  gland-cells,  and 


*  Surgical  Pathology,  vol.  i. 


t  Ibid. 
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the  crystals  of  cholesterine  that  are  often  mingled  with  the  fatty 
and  earthy  deposits. 

In  function,  the  part  has  less  power  in  its  degenerate  than  in 
its  natural  state. 

In  its  nutrition,  it  is  the  seat  of  less  frequent  and  less  active 
change  ;  and  without  capacity  of  growth,  or  of  development.* 

The  various  forms  of  degeneration  are  partly  suggested  by 
these  general  remarks ;  but  pathologists  diflPer  as  to  their  number 
and  specific  differences. 

The  classification  of  Paget  is  not  that  of  Dr.  J.  Hughes 
Bennett ;  nor  this  again,  that  of  Dr.  C.  J.  B.  Williams. 

As  this  branch  of  Pathology  stands  at  present,  I  would  propose 
the  following  arrangement : — 

(1)  Fatty,  and  (2)  Pigmentary  degeneration.  (3)  Fibrous,  in- 
cluding (4)  Amyloid,  waxy,  or  lardaceous  degeneration.  (5)  Granular 
degeneration.   (6)  Calcareous,  osseous,  or  mineral  degeneration. 

Each  of  these  modes  of  degeneration  merits  a  separate  descrip- 
tion ;  and,  not  to  complicate  the  subject,  I  shall  regard  the  process 
of  degeneration  as  synonymous  with  its  result — '  retrogression  of 
textural  structure.' 

'  Fatty'  degeneration  presents  certain  general,  yet  distinctive 
characters — structural,  physical,  and,  it  may  be,  chemical.  Exa- 
mination with  the  microscope  shows  minute  granules  in  the  very 
substance  of  some  structural  element ;  be  it  a  cell — in  its  contents, 
or  in  the  place  of  its  nucleus  ;  if  a  primitive  fibre — in  its  substance ; 
if  a  simple  membrane — in  its  substance  :  thus,  in  all  cases  substitut- 
ing, at  least  in  part,  the  original  structural  element,  which  has  under- 
gone this  degenerative  transformation.  These  granules  are  particles 
of  fat  or  oil ;  for  being  highly  refractive,  they  are  bright  and 
glistening  ;  they  are  soluble  in  ether ;  and  they  tend  to  coalesce 
into  distinct  drops  of  oil. 

Proportionately  as  the  oil-granules  usurp  the  place  of  an 
elemental  structure,  its  proper  substance  disappears.   For  example. 


*  Op.  cit.,  vol.  i. 
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a  cell  having  become  full  of  oil-particles — a  '  granule-cell ' — its 
walls  disappear,  leaving  only  a  '  granule-mass and  these  granules 
are  apt  to  coalesce  into  drops  of  oil. 

The  interstitial  tissue  of  the  texture  usually  undergoes  fatty 
degeneration,  simultaneously.  And  the  disposition  of  these  oil- 
granules  is  peculiar  and  significant.  They  are  arranged,  as 
Virchow  observed  in  the  liver,  in  the  course  of  the  capillary  blood- 
vessels, which  become  thickly  studded  with  particles  of  oil,  as  if 
deposited  from  the  blood.  But  I  shall  have  occasion  to  return  to 
this  subject. 

The  general  physical  characters  of  a  texture  whose  structural 
elements  have  undergone  fatty  degeneration  are  these ; — The 
texture  is  softened,  or  if  soft  in  its  healthy  condition,  it  has  now 
assumed  a  doughy  consistence,  which  retains  any  impression  or 
mould  given  by  the  fingers,  as  if  it  were  soft  putty  ;  but  this  fatty 
texture  is  friable,  greasy,  burns  readily  and  with  a  bright  flame, 
and  yields,  by  analysis,  an  xmusual  quantity  of  fatty  matter — 
(Paget).  It  has  also  acquired  a  dirty-brown  colour,  here  and 
there  mottled  with  a  dead-leaf  or  wash-leather  colour;  these 
patches  corresponding  to  the  most  advanced  stage  of  fatty 
degeneration. 

Muscular  texture  in  the  state  of  fatty  degeneration  well  illus- 
trates these  physical  characters  ;  while  the  co-existing  changes  of 
minute  structure,  as  revealed  only  by  the  microscope,  are  also 
well  defined,  and  these  are  characteristic  of  the  degeneration.  I 
select  the  muscular  texture  of  the  heart ;  because  while,  on  the 
one  hand,  its  fibres  being  striated,  resemble  and  represent  those 
of  voluntary  muscle,  the  question  of  fatty  degeneration  of  this 
organ  is  moreover  one  of  cardinal  importance  in  relation  to 
Medicine  and  Surgery ;  and  also,  I  may  add,  in  relation  to 
Hygiene,  and  Medico-legal  Inquiry. 

The  history  of  our  present  exact  knowledge  respecting  fatty 
degeneration  of  the  heart  proves  beyond  a  doubt  that  this  condition 
of  its  muscular  texture  was  for  a  long  time  confounded  with  the 
mere  interstitial  deposit  of  fat  in  the  muscular  substance  of  this 
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organ.  For  the  physical  appearances  of  both  these  conditions  are 
similar.  They  are  those  which  I  have  just  described,  and  they  con- 
spicuously contrast  with  the  healthy  characters  of  muscular  texture. 

Portions  of  the  heart,  commonly  of  the  left  ventricle,  have 
acquired  a  mottled  yellowish  appearance,  chiefly  visible  on  the 
interior  or  the  external  surface  of  the  ventricle,  immediately 
underneath  the  endocardium  or  pericardium.  When  viewed 
moi'e  closely,  these  spots  present  wavy  transverse  lines.  Each 
spot  is  not  abruptly  defined,  but  tinted  oflF  into  the  adjoining 
healthy  texture.  If  degeneration  be  incipient,  these  spots  are 
yellowish  brown;  if  advanced,  they  have  assumed  a  dead-leaf 
colour.  The  muscular  texture  is  no  longer  fibrous,  but  friable  ; 
and  if  the  degenerative  transformation  be  extensive — involving  a 
considerable  portion  of  the  whole  substance — the  heart  will  have 
acquired  a  doughy  softness,  which  retains  any  impression  given  by 
the  fingers.  The  organ  is  palpably  greasy,  and  its  texture  burns 
readily,  and  with  a  bright  flame.  Chemical  analysis  is  wanting 
to  determine  the  alteration  of  composition  which  the  texture  has 
undergone. 

Both  ventricles  are  more  subject  to  this  degeneration  than  the 
auricles;  but,  although  rarely,  the  muscular  substance  of  the 
whole  heart  may  undergo  the  same  transformation. 

The  foregoing  physical  appearances  had  long  since  been 
observed  by  Laennec,  and  previously  by  Dr.  A.  Duncan,  in  1816, 
and  would  even  seem  to  have  been  known  to  Lancisi  and 
Morgagni ;  but  many  such  observations  referred  to  fat,  merely 
accumulated,  on  the  surface  of  the  heart,  and  deposited  inter- 
stitially  amongst  its  fibres.  It  was  reserved  for  the  researches 
of  Eokitansky,  Drs.  C.  J.  B.  Williams  and  Peacock,  and  more 
especially  for  those  of  Mr.  Paget,  Drs.  Ormerod  and  tiuain,  to 
fully  demonstrate  the  changes  of  structure  which  the  muscular 
fibres  themselves  undergo  by  this  mode  of  degeneration. 

These  alterations  of  textural  structure  were  at  length  revealed 
by  examination  with  the  microscope.  The  fibrillse  evince  a  dispo- 
sition to  disintegrate — as  shown  by  their  readily  splitting — longi- 
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tudinally  and  transversely,  (fig.  26,  a  and  b,  Wedl).    The  trans- 
verse strire  become  less  distinct,  and  fig.  20. 
oil-particles  visible — within   (the  sar-  ^ 
colemma    of)  the   fibres,  and  exter- 
nally— besetting  the  fibres,  a  condition 
represented  by  the  fibre  to  the  right  of 
b,  (fig.  26) ;  but  this  is  not  an  essential 
condition.   The  former  may  be  termed 
intra  oil- particles,  to  distinguish  them 
from  the  latter,  between  the  fibres,  or  inter  oil-particles. 

The  intra  oil-particles  appear, — firstly  (figs.  27  and  28),*  as 
minute  granules,  arranged  transversely,  as  it  were,  across  the 
direction  of  the  fibres ;  thus  corresponding  to  the  sarcous  elements 


Fig.  27.  Fio.  28. 


whose  place  they  occupy,  but  from  which  they  are  readily  distin- 
guished by  their  bright  glistening  appearance,  being  highly 
refractive,,  and  by  their  solubility  in  ether.  Subsequently,  in  a 
more  advanced  stage  (fig.  29,  Wedl),  fig.  30,t  or  simultaneously  in 
other  adjacent  fibres  (the  transverse  striae  have  entirely  disap- 

*  Fatty  degeneration  of  muscular  fibres  of  heart  in  cattle,  exhibited  by  the 
Smithfield  Club  as  prize  specimens  of  breeding  and  feeding,  1857.    {The  Author.) 

t  Another  prize  specimen;  the  best  sheep,  of  any  long- woolled  breed,  one  year 
old,  showing  more  advanced  fatty  degeneration  of  muscular  fibres  of  the  heart 
{The  Author.) 
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peared) ;  the  intra  oil-particles  have  no  definite  arrangement,  each 
fibre  consists  of  oil-particles  confusedly  aggregated  together,  pre- 
senting a  dim  molecular    aspect,    in   this   respect  somewhat 


Fig.  30. 


resembling  the  healthy  appearance  of  unstriated  organic  muscular 
fibre.  The  bright  glistening  appearance  of  the  aggregated  oil- 
particles,  and  their  solubility  in  ether,  are  still  characteristic  marks 
of  distinction.  Ultimately,  the  oil-particles  have  coalesced  into 
distinct  drops  of  oil  (fig.  31),*  some  of  which  adhere  to  the 
(interior  of  the)  sarcolemma,  which  still  remains  unbroken  and 
enclosing  them.  The  large  oval  nuclei,  which  are  perhaps  peculiar 
to  the  muscular  fibres  of  the  heart,  have  become  obscure,  or 
altogether  disappeared.  But  no  fat-particles  or  drops  are  com- 
monly found  between  the  fibres,  and  the  absence  of  any  inter- 
stitial fat  is  conspicuous,  unless  the  sarcolemma  has  partially 


*  The  best  Devon  ox,  above  three  years  old,  showing  most  advanced  fatty  dege- 
neration of  muscular  fibres  of  the  heart.    {The  Author.) 
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disappeared  in  the  course  of  degeneration,  or  has  been  ruptured 
in  displaying  the  fibres  with  needles. 

.Fatty  degeneration  is  regarded  as  a  chemical  transformation. 

It  is  alleged  that  this  conclusion  might  be  inferred  from 

Fio.  32* 


the  fact,  that  in  fatty  degeneration  of  striated  muscular  fibre 
the  oil-particles  are  primarily  arranged  in  the  same  manner  as 
the  proper  structural  constituents,  or  sarcous  elements  of  the 
fibrils,  whose  place  they  occupy.  It  is  urged  as  a  more  direct 
proof,  by  Dr.  Quain,f  supported  by  Dr.  C.  J.  B.  "Williams,f 
Paget,§  Bennett,  II  and  by  many  other  distinguished  pathologists, 
that  fatty  matters  are  produced  during  the  spontaneous  decompo- 
sition of  nitrogenous  substances,  as  the  formation  of  adipocire  in 
muscular  tissue ;  instances  of  which  are  given  by  Virchow.^ 
Then  again,  muscular  tissue  is  converted  into  adipocire  when 
kept  in  water  for  some  time ;  and  this  artificial  and  extraneous 

*  Disintegration  of  muscular  fibres  (of  heart),  showing  tlie  entire  absence  of 
transverse  striae,  unaccompanied  by  the  substitution  of  oil-particles — thus  con- 
trastuig  with  fatty  degeneration.  This  transformation  resulted  from  mal-nutri- 
tion,  induced  by  dense  thickening  of  the  cardiac  reflexion  of  the  pericardium 
consequent  on  pericarditis.  Sudden  death  while  turning  in  bed.  Royal  Free 
Hospital. 

t  Med.-Chir.  Trans.,  vol.  xxxiii.  p.  140,  &c. 
X  Principles  of  Medicine,  1856,  p.  449  et  seq. 
§  Surgical  Pathology,  1853,  vol.  i. 
II  Principles  and  Practice  of  Medicine. 
^  Archiv,  B.  i.  p.  167. 
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production  of  fatty  matter  in  muscular  tissue  was  originally  ad- 
duced by  Dr.  Quain,  and  since  by  the  above-named  pathologists  and 
others,  in  triumphant  confirmation  of  the  chemical  theory  of  fatty 
degeneration,  by  which  muscle  and  other  textures  are  transformed 
into  fatty  matter  within  the  living  body. 

On  the  other  hand,  fatty  degeneration  is  apt  to  arise  in 
connexion  with  a  general  increase  of  fat  in  the  body ;  a  fact 
adverted  to  bv  Dr.  T.  K.  Chambers,*  as  a  casual  coincidence  in  the 
human  subject ;  but  I  have  establishedt  his  connexion  in  over- fed 
cattle  ;t  thereby  exposing  the  fallacy  of  the  Principle  of  the  English 
system  of  fattening  cattle,  both  as  regards  quality  of  breed  and 
nutritive  value  of  cattle  for  human  consumption  ;  this  latter  aspect 
of  the  subject  representing  its  direct  relation  to  Public  Hygiene, 
coextensive  with  the  question  of  animal-food  supply,  and  its  nutri- 
tive value. 

The  blood-vessels  are  prone  to  fatty  deneneration,  which  is 
then  known  by  the  name  of  atheroma. 

The  larger  arteries  are  not  unfrequently  beset  with  flattened 
and  slightly  elevated  patches  on  their  inner  sui'face,  but  underneath 
the  thin  lining  membrane.  This  atheromatous  matter  is  yellowish, 
opaque,  of  cheesy  consistence,  yet  friable ;  and  it  consists  of  oil- 
particles  with  crystals  of  cholesterine  (fig.  33)  J  (Gulliver),  which 

partially  occupy  the  place  of  the 
middle-miiscular  coat.  Eventually,  a 
further  deposit  ensues,  consisting  of 
mineral  salts  —  probably  phosphate 
and  carbonate  of  lime,  by  which  the 
atheromatous ,  matter  becomes  hard 
and  brittle,  and  the  patches  assume 
the  character  of  calcareous  or  bony 
plates,  but  with  a  very  imperfect 


*  On  Corpulence,  1850,  p.  120-1. 

t  Evil  Results  of  Over-feeding  Cattle.    1857.    A  New  Pathological  Inquiry. 
X  Fatty  particles,  oil-drops,  and  granule-cells,  with  crystals  of  cholesterine ; 
from  broken  down  atheroma  of  an  artery.  [Bennett.) 


Fig. 33. 
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imitation  only  of  the  structure  of  bone.  The  inner  lining  mem- 
brane may  then  give  way,  and  the  degenerate  portion  of  artery 
having  lost  its  elasticity,  is  disposed  to  yield  to  the  pulsating  throbs 
of  the  arterial  wave-current,  and  expand  into  an  aneurism.  This 
series  of  degenerate  transformations  is  especially  apt  to  occur 
in  some  portion  of  the  arch  of  the  aorta;  and  in  one  remarkable 
case  of  aneurism  of  the  ti'ansverse  aorta,  which  I  dissected  for  my 
colleague.  Dr.  Cockle,*  a  no  less  remarkable  condition  coexisted : 
— the  whole  thoracic  aorta  was  converted  into  a  continued  series 
of  bony  plates,  forming  a  bony  tube,  which  condition  terminated 
abruptly  at  the  aortic  aperture  in  the  diaphragm. 

The  histological  character  of  fatty  and  calcareous  degeneration 
of  the  larger  arteries  was  discovered  by  Mr.  Gulliver  jf  but  the 
smaller  blood-vessels,  arteries,  veins,  and  capillaries  are  also  liable 
to  a  certain  transformation,  of  which  two  opposite  views  are  held. 

The  smaller  blood-vessels  (fig.  34) J  may  become  studded  with 
fatty  granules,  at  first  thinly  and 
irregularly  scattered,  subsequently 
more  thick-set ;  or,  the  oil-particles 
may  aggregate  into  patches,  some- 
times oval  or  round,  generally  of  an 
irregular  shape ;  and  these  aggregated 
granules  are  apt  to  coalesce  into 
drops  of  oil. 

No"w  the  moot  question  is,  are 
these  granules  outside  the  vessels, 
or  in  the  substance  of  their  walls  ? 
Patches  of  granules  were  described 
and  figured  by  Dr.  J.  H.  Bennett§ 
in    1842,  and  attributed  to  fatty 


Fig.  34. 


*  Case  read  before  Med.  Soc.  Lond.,  1862. 
t  Med.-Chir.  Trans.,  vol.  xxvi.  p.  86. 

X  Fatty  degeneration  of  blood-vessels,  illustrated  by  the  cerebral  vessels  of  an 
aged  individual  who  died  of  apoplexy,  a,  ultimate  capillary ;  b,  larger  vessel ; 
c,  small  artery,  with  fatty  particles  scattered  over  its  surface.  {Wedl.) 

§  Edin.  Med.  and  Surg.  Journal,  vols.  Iviii.  and  lix. 
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degeneration  of  exudation-matter,  thrown  out  from  the  vessel. 
In  1849,  Mr.  Paget*  also  described  the  same  appearances, 
but  attributed  them  to  fatty  degeneration  of  the  vessels  them- 
selves. These  latter  observations  referred  to  the  smallest  cerebral 
vessels,  in  connection  with  apoplexy,  and  softening  of  the  brain, 
respectively.  Paget  describes  the  fatty  granules  as  being  situated 
"beneath  the  outer  surface"  of  the  vessels.  That  in  small 
arteries  of  1.500th  of  an  inch  in  diameter,  the  granules  are  formed 
in  the  more  or  less  developed  muscular  or  transversely  fibrous  coat ; 
in  veins,  the  corresponding  layer,  immediately  within  their  external 
fibro-cellular  nucleated  coat ;  in  vessels,  whether  arteries  or  veins, 
whose  walls  consist  of  only  a  simple  pellucid  membrane,  bearing 
nuclei,  the  substance  of  this  membrane  is  the  first  seat  of  the  fat 
deposit.  As  this  degeneration  proceeds,  the  portion  of  vessel  thus 
affected  undergoes  changes  of  structure,  the  nuclei  and  fibres  dis- 
appearing, until  at  length  blood-vessels  of  1.150th  of  an  inch  in 
diameter  appear  like  tubes  of  homogeneous  pellucid  membrane, 
studded  with  oil-particles,  in  its  substance.  By  this  change, 
the  proper  structure  of  the  vessels  wastes,  and  eventually  disap- 
pears, giving  place  to  the  fatty  granules.  Alterations  of  shape, 
also,  are  not  uncommon.  Usually,  the  outer  layer  of  the  wall  is 
lifted  up  by  one  or  more  clusters  of  oil -particles,  and  the  outline 
of  the  vessel  becomes  tuberous.  Sometimes  aneurismal  dilatations 
form. 

This  (fatty)  degeneration  of  the  smaller  blood-vessels  occurs 
most  frequently  in  arteries  of  1.300th  of  an  inch  in  diameter; 
veins  of  the  same  size,  or  smaller,  are  next  in  order  liable ;  and 
capillaries,  least  so. 

A  similar  degeneration  of  the  blood-vessels  of  the  lungs  has 
been  observed  by  Dittrich,  and  in  branches  of  the  pulmonary 
artery,  accompanied  with  tuberculous  disease  of  the  lung,  by  Dr. 
R.  Hall.f    The  placental  blood-vessels  may  undergo  a  similar 


*  Medical  Gazette,  vol.  xiv. 

t  Med.-Chir.  Eev.,  October,  1855. 
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transformation  (Paget) ;  and  those  of  the  eye,  in  connexion  with 
arcus  senilis. 

Fatty  degeneration  of  the  cerebro-spinal  substance,  and  of 
nerve-fibres,  is  questionable.  The  brain  or  spinal  cord  may  liquefy 
or  soften,  partially,  or  throughout  its  whole  substance,  with  breaking 
up  of  the  nerve-fibres,  and  the  production  of  abundant  granule- 
cells  or  masses,  and  free-floating  granules ;  but  these  changes  are 
collectively  denominated  by  Paget  "  liquefactive  degeneration 
and  this  arises  from  obstructed  circulation  through  the  substance 
of  the  organ,  or  from  abrogation  of  its  function.  Atrophy  of  nerve- 
fibres  is  thus  described  by  Waller  : — At  first  transverse  lines  appear 
in  the  intratubular  substance,  indicating  its  loss  of  continuity ; 
then  it  is  apparently  divided  into  round  or  oblong  coagulated  masses, 
as  if  its  two  component  materials  were  mingled ;  then  they  are 
converted  into  black  granules — resisting  .the  action  of  acids  and 
alkalies;  and  finally,  these  granules  are  slowly  and  imperfectly 
eliminated. 

Besides  fatty  degeneration  of  textures,  the  healthy  integrity 
of  which  is  most  essential  to  life,  this  transformation  may  occur 
in  perhaps  any  other  texture.  In  the  air-vesicles  of  the  lungs, 
and  in  the  bronchi  (Bennett)  ;*  in  the  cells  of  the  liver — '  hepatic 
cells ' — constituting  fatty  degeneration  of  that  organ  ;  in  the  shut 
sacs  of  vascular  glands,  as  those  of  the  spleen  (Bennett) ;  in  the 
pancreas  (C.  J.  B.  Williams)  ;t  in  the  kidneys,  as  first  shown  by 
Bowman;  and  generally  in  the  ducts  of  all  glands  which  are 
lined  with  epithelium.  The  stomach,  intestine,  and  urinary 
bladder,  are  probably  not  exempt ;  their  fatty  degeneration  re- 
spectively being  a  further  illustration  of  this  process,  chiefly  as 
regards  organic  muscular  fibres.  By  a  similar  transformation  of 
the  uterine  substance  after  parturition,  this  organ  regains  its 
former  dimensions,  or  nearly  so,  and  re-adjusts  itself — a  subject 
which  I  shall  have  occasion  to  notice  more  particularly,  as  illus- 


*  Op.  cit.,  p.  234. 

t  Principles  of  Medicine,  p.  448. 
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trative  of  the  Restorative  Power,  in  a  subsequent  chapter  of  this 
work.  The  placenta  is  liable  to  fatty  degeneration — so  named 
by  Dr.  Barnes,  and  originally  figured  by  Dr.  J.  H.  Bennett,  in 
1844,*  who  regards  the  fatty  molecules  and  granule-cells,  not  as 
produced  by  a  transformation  of  the  placental  tissue,  but  of  exu- 
dation-matter, or  by  that  of  extravasated  blood. 

"  The  yellowish  or  fawn-coloured  deposits  may  be  infiltrated 
throughout  the  tissue  of  the  placenta  over  a  greater  or  less  space, 
or  they  may  occur  in  isolated  spots  forming  nodules.  They  are 
generally  somewhat  indurated,  and  give  rise  to  the  idea  that  they 
are  coagulated  fibrin.  1  (Dr.  Bennett)  have  frequently  examined 
them,  and  traced  all  the  changes  intermediate  between  a  coagu- 
lated exudation,  or  extravasation  of  blood,  and  the  ultimate  con- 
version of  the  foreign  matter  into  a  mass  of  molecules  filling  up 
the  intervascular  spaces.  Similar  observations  have  been  more 
recently  made  by  Drs.  Handheld  Jonesf  and  Cowan.J  In  many 
cases  the  fatty  material  may  be  seen  forming  a  layer  separate  from 
the  vessel,  and  inside  the  limitary  membrane  of  the  villus." § 

Bones  are  liable  to  fatty  degeneration  of  their  texture ;  a  con- 
dition corresponding  to  the  mollities  ossium  of  most  English 
authors.  The  characteristic  properties  of  the  osseous  texture  in 
this  state  are — its  softness  and  brittleness,  pale  yellow  colour,  oily 
greasiuess,  and  lightness ;  the  texture  being  that  of  a  spongy  bone 
deprived  of  its  earth,  and  soaked  in  soft  fat,  while  the  original  size 
and  shape  of  the  bone  remain  unaltered.  Hence  the  name — Ec- 
centric Atrophy  of  Bone — proposed  by  Mr.  Curling,  as  suggesting 
one  of  the  most  striking  characters  of  this  transformation.  I  have 
elsewhere  denominated  it  "  fatty  disintegration,"  ||  in  describing 
the  cancellated  portion  of  an  os  calcis. 


*  Treatise  on  Inflammation,  plate,  fig.  10. 

t  British  and  Foreign  Med.-Cliir.  Rev.,  vol.  ii.  p.  354. 

X  Edin.  Med.  and  Surg.  Journal,  April,  1854. 

§  Principles  and  Practice  of  Medicine,  1859,  p.  238. 

II  Lancet,  1858,  Nov.  20. 
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Oil,  not  fat-cells,  fills  the  cancelli,  and  is  even  found  in  the 
lacunre  and  canaliculi  (Vivchow).  Combined  with  tliis  oil, 
Bennett  describes  numerous  cells,  each  of  which  varies  in  size 
from  -TaVo  to  -bis  ii^ch  in  diameter,  and  contains  a  round  nu- 
cleus, also  varying  much  in  size,  and  occasionally  showing  various 
stages  of  division  and  of  endogenous  development.  The  production  of 
this  cell,  as  in  most  of  the  so-called  fatty  degenerations  of  texture, 
is  attributed  to  an  exudation  from  the  blood-vessels,  mingled  with 
more  or  less  of  the  coloured  corpuscles,  in  which  new  cells  are  de- 
veloped, combined  with  fatty  transformations  of  the  albuminous 
and  fibrinous  materials ;  thus  differing  from  the  structural  condi- 
tion of  bone,  known  as  "  rachitis,"  which,  although  also  accom- 
panied with  softening,  is  regarded  as  arrested  development  of  bone, 
with  increased  growth  of  cartilage-cells  (Kolliker). 

Cartilage  may  undergo  fatty  degeneration  ;  oil-particles,  and 
by  coalescence,  oil-drops,  substituting  the  contents  of  the  cartilage- 
cells  ;  during  which  transformation  the  nucleus  vanishes.  Oil- 
particles  may  likewise  beset  the  intercellular  hyaline  basis  ;  which, 
together  with  the  cell-contents,  acquire  a  marked  opacity. 

"Arcus  senilis  "  consists  of  oil- particles  in  the  substance  of  the 
cornea,  near  the  iris,  forming  a  marginal  ring  round  it.  This 
fatty  degeneration  was  discovered  and  originally  described  by  Mr. 
E.  Canton.*  Its  significance  extends  far  beyond  the  organ  of 
vision,  whose  function  remains  unimpaired  ;  for,  unless  consequent 
on  inflammation  of  the  eyeball,  arcus  senilis  is  the  pathologico- 
anatomical  indication  of  many  other  and  most  important  coexist- 
ing fatty  degenerations, — of  the  ophthalmic  artery,  of  the  muscles 
attached  to  the  eyeball,  of  the  heart ;  and  in  fact,  a  degenerative 
tendency  throughout  the  body.  Arcus  senilis  is  the  surest  ex- 
ternal and  visible  sign,  during  life,  of  internal  and  unseen  fatty 
and  other  degenerate  conditions  of  organs,  discovered  after  death. 
Arcus  senilis  was  present  in  about  -j^,,  of  the  cases  in  which  Dr. 
C.  J,  B.  Williams  had  reason  to   infer  the  existence  of  fatty 


*  "Observations  oa  Arcus  Senilis,"  Lancet,  1850^51. 
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degeneration  of  the  heart.  Lastly,  although  commonly  seen,  as  the 
term  implies,  only  in  advanced  life,  arcus  senilis  in  earlier  years 
is,  apart  from  local  disease  of  the  eyeball,  a  sure  indication  of 
premature  old  age. 

The  lens  may  also  be  transformed  into  fat  (Dalrymple,  Lebert), 
constituting  soft  cataract. 

New  Products — i.e.,  false  tissues,  deposits  or  exudations,  and 
growths — are  by  no  means  exempt.  A  pleuritic  false  membrane,  for 
example,  may  become  converted  into  fatty  matter.  Of  deposits, 
pus-cells  are  specially  prone  to  fatty  transformation  of  their  con- 
tents, forming  granule-cells ;  tubercle-corpuscles,  in  the  same  way, 
disintegrate,  this  change  being  denominated  the  '  softening '  of 
tubercle.  Among  growths,  cancer  is  apt  to  become  studded 
throughout  its  substance  with  oil-particles,  free,  and  in  the  cells, 
which,  by  this  substitution  of  their  contents,  forming  granule- 
cells,  are  no  longer  distinguishable  as  "  cancer-cells."  Eventually 
the  cell-walls  disappear,  and  the  whole  or  portion  of  the  growth 
which  has  undergone  this  degenerative  transformation  becomes  a 
confused  mass  of  fatty  matter,  with  the  remnants  of  cells.  It  is 
worthy  of  note,  that  the  fatty  matter  may  appear  in  yellow  masses, 
not  unlike  softened  or  yellow  tubercle,  and  that  this  resemblance 
explains  some  instances  of  the  so-called  coexisting  admixture  of 
tubercle  with  cancer. 

'  Pigmentary'  is  akin  to  fatty  degeneration ;  the  material  depo- 
sited in  either  case  being  essentially  carbonaceous ;  in  the  one, 
oil-particles  or  drops ;  in  the  other,  pigment-particles  or  granule- 
masses  of  pigment :  but  the  origin  of  this  pigment-matter  is  dif- 
ferent in  different  cases ;  and  its  pathological  significance  is  there- 
fore equally  diverse. 

Pigment- matter  may  represent  the  colouring  matter  of  the 
blood,  or  of  the  bile ;  and  these  being  distinct  sources,  refer  to 
morbid  conditions  of  origin,  as  distinct ;  but  the  particular  colour 
of  the  pigment-deposit — commonly  black,  sometimes  red,  brown, 
green,  or  yellow,  does  not  enable  us  to  determine  Avith  precision 
the  question  of  origin. 
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Carbonaceous  matter  introduced  extraneously  into  the  body,  and 
thus  deposited  in  the  textures,  is  obviously  not  pigmentary  degene- 
ration. Of  this  kind  is  the  black  matter  found  in  the  lungs  and 
bronchial  glands  of  colliers  and  others  who  habitually  inhale 
smoke.  The  colour  of  this  matter  is  not  discharged  by  hydro- 
chloric acid  or  by  chlorine ;  a  point  of  distinction  between  it  and 
the  pigment  of  morbid  origin,  which  disappears  under  the  influence 
of  these  chemical  agents. 

Pigmentary  degeneration  occurs  frequently  in  the  mucous 
membrane  of  the  stomach  and  intestines  of  old  persons,  and  is 
recognised  by  slate-coloured  discoloration  of  this  texture.  So 
also  in  cases  of  dysentery.  Of  new  tissues,  intestinal  cicatrices 
not  unfrequently  present  the  same  appearance.  Deposits  of 
tubercle  eventually  become  surrounded  with  black  pigment-matter. 
New  growths  may  be  infiltrated  with  this  matter,  as  commonly 
occurs  in  encephaloid  cancer,  or  pigment  may  be  deposited  by 
itself,  and  accumulate  in  the  form  of  a  distinct  tumour,  known 
as  melanosis, — a  new  growth,  falsely  so  called. 

'Fibrous'  degeneration  follows  next  in  order;  for  although, 
structurally  and  chemically,  a  minor  degree  of  transformation  than 
the  fatty,  yet  it  will,  I  am  inclined  to  believe,  prove  to  be  an 
evolution  of  one  structural  constituent  of  the  transformed  texture 
— the  fibrous  element  being  evolved — at  the  expense  of  another 
constituent,  which  itself  has  undergone  degeneration  and  disap- 
peared; leaving  its  surviving  companion  more  conspicuous,  and 
the  representative  of  the  originally  compound  texture  transformed 
as  if  entirely  by  degeneration. 

Muscles  are  the  cbief  seat  of  this  fibrous  transformation, 
and  especially  the  voluntary  muscular  texture.  In  the  course  of 
that  general  and  natural  wasting  of  the  body  which  denotes  old 
age,  the  voluntary  muscles  especially  become  paler  and  more 
fibrous,  as  seen  after  death ;  though  softer,  because  less  contrac- 
tile, during  life.  This  senile  atrophy  is  characterized  by  wasting 
of  the  muscular  fibres,  while  the  interstitial  fibro-cellular  tissue 
consequently  becomes  more  apparent,  forming  a  condensed  sinewy 
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texture,  instead  of  muscle.  As  felt  during  life,  the  tendons  seem 
to  have  encroached  upon  and  substituted  the  muscles.  By  this 
shrinking,  and  by  that  consequent  on  the  disappearance  of  sub- 
cutaneous fat,  the  rounded  outline  of  youth  is  lost  in  the  shrunk 
shanks  of  the  lean  and  slippered  pantaloon. 

Apart  from  this  textural  transformation  incident  to  age,  it  is 
questionable  whether  "  fibrous  degeneration"  occurs  otherwise  than 
by  virtue  of  interstitial  exudation-matter.    The  muscular  texture 
is  still  a  chosen  seat.    Of  voluntary  muscles,  those  of  the  limbs 
may  acquire  a  fibrous  condition,  as  the  result  of  chronic  fascial 
rheumatism ;    the    intercostal  muscles  and  diaphragm  also,  in 
chronic  pleurisy ;  while  fibrous  degeneration  of  organic  muscular 
texture  is  exemplified  by  that  of  the  heart  after  endocarditis  or 
pericarditis    (C.  J.  B.  "Williams).     Membranous  textures  like- 
wise are  peculiarly  liable  to  this  change — apparently  by  virtue  of 
interstitial  exudation-matter.    Hence,  probably,  the  opaque  white 
thickenings  of  serous  membranes  which  are  seen  as  patches  in  the 
cardiac  reflection  of  the  pericardium,  in  the  valves  of  the  heart, 
in  the  pleura,  in  the  peritoneum,  especially  over  the  liver,  and  in 
the  arachnoid.    Less  obviously  the  result  of  interstitial  exudation 
is  that  fibrillation  of  cartilage  by  which,  according  to  the  obser- 
vations of  Redfern,  an  ulcer  of  articular  cartilage  heals.  Ulcera- 
tion having  destroyed  a  portion  of  any  such  cartilage,  through 
softening  of  the  intercellular  substance  and  the  release  of  the 
corpuscles,  which  also  very  often  disintegrate  and  discharge  their 
contents — thereby  completing  the  ejection  of  all  the  elemental 
structures  of  cartilage  from  the  ulcerating  surface; — then  the 
process  of  repair  and  cicatrization  consists  "  in  the  transformation 
of  the  intercellular  substance,  and  the  nuclei  of  the  cells,  of  the 
adjacent  cartilage,  respectively,  into  the  white  and  yellow  tissue  of 
the  fibrous  cicatrix."*     Thus,  this  observer  concludes,  "  ulcers  in 
articular  cartilages  heal  by  transformation  of  the  surrounding 


*  Mouthly  Journal  of  Medical  Science,  1S51. 
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cartilage-tissue  into  fibre ;  but  those  occurring  in  other  textures 
are  cured  by  the  formation  of  a  cicatrix  out  of  newly  exuded  blood- 
plasma." 

Other  accredited  examples  of  "fibrous  degeneration"  are 
obviously  indurations  by  interstitial  fibrinous  effusions,  as  in  the 
(interstitial)  cellular  tissue  of  parenchymatous  organs — the  liver, 
kidneys,  spleen  or  lungs — constituting  cirrhosis  ;  or  in  the  sub- 
mucous or  subcutaneous  cellular  texture ;  the  latter,  so-called 
degeneration,  being  that  induration  of  this  tissue  which  is  occa- 
sionally -witnessed  in  a  newly-born  infant. 

Fibrous  degeneration,  or  induration  of  parenchymatous 
organs,  takes  place  at  the  expense  of  their  proper  structure,  which 
concurrently  atrophies,  and  partially  disappears. 

'  Amyloid,'  waxy  or  lardaceous  degeneration,  is  probably  allied 
to,  if  not  a  variety  of,  "  fibrous  degeneration."  The  texture  affected 
acquires  considerable  firmness  and  density,  is  somewhat  trans- 
parent, and  of  a  yellow  or  yellowish  brown  colour,  which  in  many 
cases  contrasts  with  the  colour  of  the  original  texture.  The  cut 
surface  is  not  unlike  that  of  firm  bacon.  Thus,  the  liver,  the 
kidney,  or  the  spleen,  having  acquired  these  characters,  is  then 
said  to  have  undergone  waxy  degeneration.  The  essential  struc- 
ture of  the  texture  or  organ  atrophies; — the  secreting  cells  of  the 
liver  or  kidney,  and  its  Malpighian  bodies,  wither ;  at  the  same 
time  these  cells  present  a  remarkably  pale  and  transparent  appear- 
ance, as  they  become  insignificant.  The  corpuscles  of  the  spleen, 
both  in  its  parenchyma  and  those  in  its  malpighian  bodies,  shrivel, 
and  have  also  a  similar  appearance. 

The  waxy  character  of  amyloid  degeneration  is  apparently  due  to 
interstitial  exudation-matter  which  has  undergone  transformation. 
This  material  is  unorganized,  and  belongs  to  the  albuminoid  group 
of  organic  chemical  compounds  ;  but  its  precise  composition  and 
chemical  relations  are  unknown.  It  assumes  a  blue  colour  by  the 
action  of  iodine  ;  and  this  fact,  first  observed  by  Virchow,*  led 


*  Archiv  f.  Path.  Anat.,  Bd.  vi.  s.  135,  268  aud  416. 
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hitn  to  conclude  that  the  waxy  material  in  question  was  similar  to 
starch,  and  therefore  hydro-carbonaceous.  He  accordingly  named 
it  "  animal  amyloid."  Meckel  regards  the  matter  as  fatty,  and 
especially  cholesterine ;  he  therefore  retains  the  name,  lardaceous 
or  cholesterine  disease  :  but  Friedreich  and  Kekule*  have  ascer- 
tained that  the  composition  of  the  purest  amyloid  matter  obtained 
from  the  spleen  closely  resembles  that  of  the  albuminous  prin- 
ciples ;  and  this  conclusion  is  confirmed  by  the  independent 
analysis  of  Schmidt.f  Yet  the  reaction  of  the  waxy  material 
being  unlike  that  of  albuminous  matter,  the  material  itself  is  so 
far  peculiar. 

Waxy  and  fatty  degenerations  are  frequently  combined,  as  in 
the  liver  and  kidney  respectively  ;  but  a  series  of  analyses,  chiefly 
by  Dr.  Drummond,  and  collected  by  Gairdner,!  has  elicited  this 
important  general  result : — that  the  human  liver  in  the  state  of 
vv'axy  degeneration  contains  considerably  less  fat  and  water,  and  a 
greater  amount  of  solid  constituents,  than  in  the  healthy  state. 

'  Granular'  degeneration  is  manifested  by  an  albuminous  matter 
— granular,  i.e.  structureless,  and,  it  is  said,  deposited  interstitially ; 
but  superseding  the  proper  structural  elements  of  the  texture, 
Avhich  atrophy  and  disappear.  Thence  the  original  texture 
becomes  converted  into  a  granular  mass.  With  this  degenerative 
transformation,  the  texture  loses  its  cohesion,  and  also  acquires  an 
opaque  yellowish  colour.  It  is  apparently  identical  with  what 
Bennett  denominates  "  molecular  albumen,"  and  a  variety  of 
"  albuminous  degeneration."  I  am  inclined  to  regard  this 
degeneration  as  being,  more  correctly  speaking,  a  '  disintegration ' 
of  the  structural  elements  of  the  original  texture,  without  the 
deposition  of  any  new  granular  or  molecular  albuminous  matter. 
It  chiefly  affects  the  fibrous  textures,  or  fibrous  new  formations ; 
cither  of  which  by  their  disintegration  would  yield  this  kind  of 


*  Arcliiv  r.  Path.  Anat.,  Bd.  xvi.  s.  50. 

t  Annal.  d.  Chemic  und  Pliarniacic,  Bd.  ex.  s.  250. 

X  Moutlily  Journal  of  Medical  Science,  May,  1854. 
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matter,  and  present  the  physical  characters  of  yellowish  opacity 
and  want  of  cohesion,  already  noticed. 

Lastly, '  calcareous'  degeneration — the  lowest  form  of  all — ap- 
proximates organized  textures  to  unorganized  concretions.  The 
new  matter  consists  of  phosphate  of  lime  and  magnesia,  and  car- 
bonate of  lime.  This  matter  also  is  said  to  be  deposited 
interstitially  in  the  original  texture,  the  structural  elements  of 
which,  having  atrophied  proportionately,  are  gradually  superseded  ; 
thus  eventually  completing  that  substitution  of  texture  which 
constitutes  the  degenerative  transformation.  Kokitansky  regards 
calcareous  degeneration  as  a  chemical  precipitation  of  the 
apparently  new  mineral  matters,  from  their  natural  combinations 
with  the  animal  matters  of  the  texture.  This  view  is  analogous 
to  what  I  have  denominated  disintegration  of  organized  matter ; 
and  still  more  so,  to  degeneration  by  absorption  of  one  structural 
constituent  of  a  compound  texture,  and  thereby  the  evolution  of 
another  such  constituent. 

Calcareous  degeneration  takes  place  in  tissues  of  simple 
organization  and  of  low  vitality  in  respect  of  blood-supply  and 
nutrition.  For  example,  in  fibrous  textures,  in  cartilage  and 
fibro-cartilage,  and  in  bone ;  the  mineral  transformations  of  these 
textures  being,  collectively,  that  natural  petrifaction  whereby,  as 
age  advances,  the  body  is  slowly  yet  surely  reduced  to  its  primitive 
earth.  But  this  degeneration  is  not  unfrequently  secondary  to 
some  other ;  commonly  consequent  on  the  fatty  transformation, 
and  of  the  arteries,  principally.  Atheroma  in  the  coats  of  these 
vessels,  or  in  the  valves  of  the  heart,  is  followed  by  calcareous 
degeneration,  so  that  both  become  associated  in  the  same  portion 
of  texture.  Calcareous  degeneration  of  nervous  texture  is 
jeferred  to  by  Bennett,  but  as  a  rare  occurrence  in  man.  Of 
deposits,  tubercle  is  most  liable  to  calcify,  as  in  the  pulmonary 
texture,  and  the  tuberculous  matter  deposited  in  the  bronchial  and 
•lymphatic  glands.    Bennett  states,*  that  he  possesses  specimens 


*  Op,  cit.,  p.  254. 
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of  miliary  as  well  as  of  infiltrated  tubercle,  arrested  in  all  stages 
of  their  progress,  by  cretaceous  transformation ;  in  which  case,  on 
microscopic  examination,  it  is  seen  to  consist  of  mineral  masses, 
associated  with  a  few  tubercle-corpuscles,  debris  of  the  tissue  in 
which  it  occurs,  and  occasionally  a  few  crystals  of  cholesterine. 
This  change  would  seem  to  arise  from  absorption  of  the  animal 
(albuminous)  matter  of  the  deposit,  and  precipitation  thereby  of 
the  associated  mineral  constituents.  The  same  transformation 
may  occur  in  exudations  on  serous  membranes,  forming  osseous- 
like  or  calcareous  plates,  as  on  and  in  the  pericardium,  and  in 
parenchymatous  organs,  forming  calcareous  concretions.  Morbid 
growths  of  all  kinds  are  liable,  and  some  are  prone,  to  calcification ; 
fatty  tumour,  sometimes  fibrous,  cystic,  and  cartilaginous  tumour, 
very  commonly  ;  cancer,  not  unfrequently.  And  in  all  cases 
this  degenerative  transformation  arrests  the  further  progress  of 
growth,  and  is  a  natural  mode  of  cure. 

Kegarding  Degeneration,  of  whatever  kind,  as  a  process — 
resulting  in  the  retrogression  of  the  structural  elements  of 
textures  and  organs;  this  process  may  be  conducted  in  apparently 
three  different  ways,  representing  as  many  modes  or  varieties  of 
degeneration. 

Retrogression  of  textural  structure  may  issue  from  the  '  depo- 
sition' of  new  matter,  which  directly  substitutes  the  proper 
structural  elements  of  the  texture,  undergoing  degeneration ;  they 
having  concurrently  disappeared  :  or,  degeneration  may  proceed, 
apparently  from  '  chemical'  transformation  of  the  proper  structural 
elements,  or  again,  from  similar  transformation  of  exudation- 
matter,  interstiiially  deposited.  These  modes  of  degeneration  are 
illustrated  by  fatty  degeneration.  Pigmentary  degeneration, 
properly  so  called,  I  have  restricted  to  the  deposition  of  pigment- 
matter  from  the  blood  or  from  the  bile.  Fibrous  degeneration, 
in  its  typical  form,  I  have  regarded  as  the  '  evolution'  of  fibrous 
tissue,  by  the  concurrent  atrophy  and  disappearance  of  another 
and  more  essential  structural  constituent  of  a  compound  texture ; 
as  in  muscle,  the  muscular  fibres  disappearing,  makes  conspicuous 
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(or  evolves  their  interstitial  connective  tissue,  which  becoming  con- 
idensed,  readily  assumes  the  character  of  fibrous  tissue.  The 
lactual  conversion  of  muscle  into  fibrous  tissue,  is  at  present  the 
ireceived  view  of  fibrous  degeneration.      Obviously,  however, 
I  this  change  cannot  be  eflected  by  conversion  of  the  muscular 
tfibres, — for  they  have  partially  or  entirely  disappeared ;  but  it 
imay  be  by  the  more  or  less  complete  substitution  of  interstitial 
texudation-matter,  which  assumes  the  fibrous  character.  This 
iis  the  acknowledged  mode  of  amyloid  degeneration — the  new 
imatter  interstitially  deposited  being  chemically  allied  to  that  of 
(fibrous  degeneration  in  having  an  albuminous  nature,  while 
sstructurally  it  differs  in  being  granular  or  structureless.  Granular 
I  degeneration  is  also  regarded  as  another  transformation  by  the 
I  deposition  of  new  matter  interstitially,  this  being  another  variety 
(of  albuminous  matter,  which  gradually  usurps  the  place  and  sub- 
!  stitutes  the  structural  elements  of  the  original  texture,  they  disap- 
[pearing,  and  thus  completing  this  degenerative  transformation.  I 
I  have  regarded  it  as  a  process  of  Disintegration  of  the  said 
Isstructural  elements,  without  the  deposition  of  any  new  matter; 
aand  that  the  granular  matter  is  formed  chiefly  by  the  disintegration 
(of  textures  originally  fibrous,  or  by  that  of  fibrous  new  formations. 
< Calcareous  degeneration  is  an  analogous  process;  being  either  a 
(chemical  precipitation  of  saline  matters  from  their  associated 
salbuminous  matters  :  or,  possibly  the  deposition  of  new  calcareous 
imatter,  interstitially  ;  the  concurrent  absorption  and  disappearance 
(of  the  albuminous  matter  completing  this  transformation. 

These  Transformations — degenerative  and  disintegrative — of 
ttextures — original  and  adventitious — are  shown  by  the  following 
t table : — 

RETROGRESSION  OF  THE  STRUCTURAL  ELEMENTS  OF  TEXTURES. 

1 .  By  the  deposition  of  new  matter — 

a.  Directly  substituting  the  original  structural  elements, 
which  have  themselves  disappeared. 
Fatty  and  Pigmentary  degenerations,  respectively. 
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b.  Interstitially  deposited,  and  aceompanied  with  the  absorp- 
tion and  disappearance  of  these  elements. 
Fibrous,  including  Amyloid  or  waxy  degeneration. 
Granular  degeneration. 
Calcareous  degeneration. 

3.  By  chemical  transformation — 

a.  Of  the  original  structural  elements. 

Fatty  degeneration  of  muscle.    (Dr.  R.  Quain.) 

b.  Of  interstitial  exudation-matter. 

Fatty  degeneration,  in  many  cases.     (Dr.  J.  H.  Bennett.) 

3.  By  atrophy  of  one  structural  constituent  of  a  compound 

texture,  and  the  evolution  thereby  of  another  constituent. 
(The  author.) 
Fibrous  degeneration  of  muscle.     (The  author.) 

4.  By  disintegration —    (The  author.) 

a.  Of  the  original  structural  elements. 

Granular  degeneration,  so  named,  of  fibrous  textures. 

b.  Of  interstitial  exudation-matter. 

Granular   degeneration,   so    named,   of  fibrous  new 
formations. 

By  chemical  precipitation,  analogue  of  disintegration. 
Calcareous  degeneration,  so  named.  (Rokitansky.) 

Retrogression  of  textural  structure,  by  Degeneration — morbid, 
only  when  it  occurs  prematurely — represents,  as  I  have  said,  the 
relapse  or  falling  back  from  a  higher  condition,  to  a  lower  or  more 
elementary  grade  of  textural  structure ;  and  which  substitutes  the 
proper  constituents  of  the  original  texture.  This  relapse  and  sub- 
stitution are  the  essential  characteristics  of  Degeneration. 

The  Products  of  nutrition — morbid,  so-called — are  stipple- 
mental :  either  as  supplying  the  place  and  purpose  of  the  original 
textures — such  are  false  tissues;  or  as  being  superadded  to  the 
original  textures — such  are  deposits  and  new  growths. 
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Now,  the  question  is,  are  these  false  tissues,  deposits,  and 
i^rowths— collectively  speaking,  these  "  plastic  products" — morbid 
because  they  are  supplemental  or  adventitious  to  the  original  and 
healthy  tissues,  with  which  they  are  associated ;  or  are  they,  by 
virtue  of  their  structural  elements,  merely  rudimentary  stages  of 
analogous  healthy  tissues  ;  and  therefore  that  these  apparently  new 
products  represent  only  healthy  tissues,  in  various  stages  of  their 
development  ?  That,  in  fact,  "  false  tissues,"  "  deposits,"  and  "new 
-rowths,"  representing  only  so  many  developmental  conditions  of 
analogous  healthy  tissues,  are  severally  and  collectively  formed  by 
as  many  arrests  of  their  development;  just  as  '  degenerative'  retro- 
uressions  of  the  original  tissues  are  formed  by  so  many  relapses  to 
as  many  more  simple,  if  not  developmental,  conditions  of  their 
structural  elements. 

This  law  would  be  a  further  and  complete  extension  of  Struc- 
tural Retrogression — to  interpret  the  (minute)  structure  of  textures, 
morbid  so  called;  and  would  thus  far  indicate  the  relation  of 
Physiological  to  Pathological  Anatomy. 

Does  then  the  Structural  Retrogression  of  healthy  tissues,  by 
an'est  of  their  development,  explain  the  formation  of  so-called  new 
plastic  products,  or  the  origin,  locally  speaking,  of  false  tissues, 
deposits,  and  growths  ? 

We  must  approach  this  question  by  first  ascertaining  the 
essential  structural  elements  of  Morbid  Products  and  Healthy 
Tissues,  respectively.  This  will  show  the  similarity  or  difierence 
of  their  structural  elements. 

On  reviewing  False  tissues,  we  perceive  that  their  representa- 
tive type,  connective  tissue,  consists  of  two  structural  elements — 
namely,  certain  cells  and  imperfect  fibres  produced  therefrom,  and 
resembling  the  young  white  fibres  of  ordinary  cellular  tissue. 
This  fibro-cellular  structure  may  be  variously  fashioned  off  and 
finished  in  resemblance  of  healthy  tissue  ;  hence  the  term 
false  or  analogous  tissues,  applied  to  this  class  of  plastic  pro- 
-ducts. 

Other  products  are  purely  cellular,  with  granular  matter 
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intermixed.  Deposits  of  pus  and  tubercle — miliary  and  yellow 
tubercle — alike  consist  of  cells  and  granules. 

Other  products,  again — Growths — consist  of  certain  cells  and 
fibres ;  the  latter  being  of  two  kinds — namely,  the  white  fibre  already 
mentioned,  and  the  nuclear  fibre  (of  Henle)  which  is  also  found  in 
healthy  cellular  tissue.  Thus,  cells,  like  those  of  either  young 
cartilage  or  of  epithelium,  are  the  essential  structural  element  of 
cancer-growths.  These  cells  are  found  infiltrated  amidst  the  na- 
tural fibrous  tissue  of  the  part  affected ;  but  they  abound  most  in 
encephaloid  cancer,  less  in  colloid,  and  least  in  the  scirrhous  variety. 
The  cell-element  also  prevails  in  cartilaginous,  cystic,  and  fatty 
growths,  and  in  their  respective  varieties ;  whilst  fibres  predomi- 
nate in  other  growths,  the  white  fibre  in  the  fibrous  tumour,  and  its 
recurring  fibroid  variety ;  the  same  fibre,  with  free  oval  nuclei,  in 
the  fibro-nucleated  variety. 

It  would  therefore  appear  that  all  plastic  morbid  products  may 
be  reduced  to  three  kinds  of  structural  elements  :  cells,  fibre  of 
two  kinds,  and  granules. 

Passing  on  to  Healthy  Tissues,  what  structural  elements  do  they 
present  under  the  microscope  ?  Certain  cells  are  the  essential 
element  of  blood  (lymph  and  chyle)  epithelium  (and  cuticle),  also 
of  cartilage  and  fat ;  while  nerve  and  muscular  fibres  are  tubules, 
formed  most  probably  by  the  coalescence  of  a  longitudinal  series  of 
cells,  the  partitions  of  which  are  then  absorbed,  and  the  nerve- 
matter  or  fibrillaj  respectively  developed  in  their  place  (Schwann). 
Two  kinds  oi  fibre,  the  white  and  the  yellow,  together  form  cellular 
tissue,  the  most  abundant  material  in  the  body ;  the  former  fibre 
predominates  also  in  the  fibrous  and  fibro -cartilaginous  tissues,  and 
is,  moreover,  the  essential  structural  element  of  the  osseous  la- 
mellae ;  the  nuclear  fibre  is  essential  to  elastic  tissue ;  while  both 
kinds  of  fibre  are  blended  and  intermixed  in  the  tunics  of  the 
blood-vessels  and  lymphatics,  in  the  serous,  synovial,  and  raucous 
membranes,  and  in  the  skin. 

Associated  with  these — the  fibres  of  cellular  tissue — ^is  some- 
times found  a  peculiar  delicate  membrane, — clear,  colourless,  and 
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apparently  structureless.  This  primitive  membrane  may  be  seen  in 
the  blood-vessels  (**  fenestrated  membrane  "  of  Henle),  also  in  the 
lymphatics,  and  constitutes  the  "  basement  membrane  "  beneath  the 
epithelial  layer  of  the  above-mentioned  membranous  tissues.  The 
same  structureless  membrane  forms  the  envelope  of  cells  and  tubules 
in  those  tissues  which  consist  essentially  of  these  elements. 

A  few  words  will  suffice,  for  our  present  purpose,  to  complete 
this  brief  survey  of  healthy  tissues.  A  cell  presents  certain  general 
features  : — a  delicate,  thin,  transparent,  colourless,  vesicular  film, 
without  structure,  enclosing  contents  of  various  quality  and  quan- 
tity, and  with  or  without  one  or  more  cell-germs  amongst  tbem. 
By  peculiarities  of  size,  shape,  and  the  contents  of  cells,  cell-tissues 
may  be  readily  distinguished  under  the  microscope ;  but  I  need 
not  enter  on  details  with  which  modern  surgeons  are  familiar.  The 
two  kinds  of  fibre  to  which  I  have  so  often  referred  contrast 
remarkably,  and  are  the  well-known  fibres  of  cellular  tissue. 
Structureless  membrane  has  been  suflBciently  noticed.  Lastly, 
with  these  elements,  more  or  less  granular  matter  is  associated, 
some  of  which  consists  of  particles,  having  each  a  well-defined  out- 
line, varying  in  size  from  ,  „  i  m,-  to  g-oVo  of  an  inch  in  diameter, 
and  are  apparently  minute  vesicles  of  oil  (elementary  granules  of 
Henle) ;  whilst  other  particles  are  altogether  shapeless  (amorphous 
matter),  and  probably  the  detritus  of  waste  tissues. 

From  structural  elements  thus  simple — as  granules,  homoge- 
neous MEMBRANE,  CELLS,  and  FIBRE  of  two  kiuds — are  fabricated  the 
foregoing  fifteen  healthy  tissues,  and  plastic  morbid  products  also. 
Nature  is,  as  ever,  sparing  in  means,  but  fruitful  in  ends.  So  far 
we  must  admit  the  identity  of  morbid  growths,  deposits,  false  and 
healthy  tissues,  as  to  acknowledge  their  common  origin.  It 
remains  to  be  seen  whether,  in  passing  through  their  successive 
stages  to  maturity,  the  cells  and  fibres  of  healthy  tissues  assume 
the  characters  of  the  aforesaid  morbid  products.  If  so,  these  pro- 
ducts represent  healthy  tissues  in  various  rudimentary  stages  of 
their  development ;  and  the  law  of  structural  retrogression  is  com- 
pletely established. 
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Let  a  portion  of  cuticle  be  removed,  and  the  subjacent  surface 
of  true  skin  gently  sponged  dry  ;  a  clear  colourless  fluid  will  soou 
be  observed  to  again  moisten  the  surface.  Under  the  microscope 
this  fluid  will  be  found  altogether  structureless,  but  abounding 
more  or  less  in  granular  matter.  This  fluid  represents  the  "  liquor 
sanguinis/'  and  may  be  obtained  from  all  other  parts  of  the  body 
— from  other  free  surfaces  besides  the  skin,  and  from  the  inter- 
stices of  tissues,  although  then,  of  course,  adulterated  by  the  admix- 
ture of  extraneous  matter.  Out  of  this  fluid  all  the  tissues  are 
formed,  and  a  few  words  will  sufiice  to  sketch  an  outline  of  the 
plastic  process  by  which  they  are  wrought.  The  results  of  this 
process  will  be  seen  to  represent  the  various  healthy  tissues,  and 
their  several  rudimentary  stages  of  development  will  be  observed 
to  correspond  with  so-called  new  or  morbid  plastic  products. 
While  therefore  we  briefly  trace  the  successive  rudimentary  stages 
of  healthy  tissues  in  the  process  of  their  development,  we  shall  also 
perceive  the  structural  correspondence  of  morbid  products  to  the 
transitional  conditions  of  their  analogous  healthy  structures. 

Thus,  to  begin  :  the  elementai'y  granules  aggregate  together 
and  form  compound  particles  of  larger  size — nuclei  (Schwann  and 
Schleiden),  whose  component  granules  are  then  named  nucleoli. 
A  nucleus  having  formed,  may  itself  give  rise  to  a  cell ;  hence  its 
name  sometimes — cell-germ  or  cytoblast ;  while  the  clear  fluid  from 
which  it  was  derived  is  appropriately  named  cytoblastema,  or 
shortly,  blastema. 

This  blastema  undergoes  further  changes,  which  are  properly 
designated  plastic  for  they  issue  in  that  definite,  although  varied, 
arrangement  of  matter  denominated  organization.  The  formation 
of  a  nucleus  by  the  aggregation  or  attraction  of  elementary 
granules  is  itself  a  primary  plastic  change ;  and  by  an  analogous 
attraction  of  granules  into  a  mass,  which  is  then  enclosed  by  a 
membranous  envelope,  a  cell  is  produced. 

Or  a  cell  may  result  from  the  aggregation  of  matter  in  the 
form  of  a  membrane  being  thi'own  around  a  previous  cell,  which 
encloses  it  as  the  nucleus  of  a  secondary  cell. 
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Again,  instead  of  an  attractive  force,  the  repulsion  of  particles 
may  come  into  operation.  Indeed,  the  two  opposing  forces  of 
molecular  attraction  and  repulsion  apparently  co-operate  in  cell- 
formation  ;  but  as  one  or  other  force  preponderates,  so  are  cells 
produced  in  one  way  or  the  other.  Thus — by  the  repulsion,  as  it 
were,  of  particles  from  the  surface  of  a  nucleus,  together  with  their 
laminar  cohesion,  a  cell  may  sprout  therefrom,  like  a  soap-bubble 
rises. 

The  nucleus,  already  within  a  cell,  may  loosen  by  repulsion  of 
its  elementary  granules,  each  of  which  may  then  become  sur- 
rounded by  a  membrane.  If  originally  vesicular,  they  expand- 
In  fact,  minute  spherules  may  thus  enlarge  by  a  kind  of  centri- 
fugal expansion. 

Lastly — to  complete  the  series  of  cell-geneses — the  force  of 
repulsive  distension  is  further  manifested  occasionally  by  the  out- 
;  growing  or  sprouting  of  cells. 

These  various  modes  of  cell-formation  will  be  readily  recog- 
1  nised  by  those  who  are  familiar  with  histological  anatomy. 

Cells  may  be  generated  in  blastema  by  any  one  of  these  modes 
« of  origin  ;  but  some  of  the  methods  I  have  described  are  of  more 
J  common  occurrence.  Granules,  for  example,  may  collect  around 
i  a  nucleus — itself  consisting  of  nucleoli — and  the  whole  mass  then 
I  become  enclosed  within  a  vesicular  membranous  envelope. 

By  this  process,  apparently,   the  pale  blood-corpuscles  are 
(evolved,  and  also  the  corpuscles  of  lymph  and  chyle,  which  are 
learly  identical.    The  red  blood- corpuscles  are  probably  derived 
irom  them  by  the  loss  of  their  nuclei,  the  cells  becoming  flattened, 
.and  their  contents  assuming  a  reddish  tint. 

Should,  however,  the  pale  corpuscles  retain  their  transiiiDnal 
(condition — that  of  aggregated  particles,  without  presenting  a  dis- 
ttinct  nucleus,  and  with  or  without  an  enclosing  membrane, — then 
we  recognise  the  granular  exudation-cells  of  inflammatory  deposits, 
l-lxudation-cells  are  liable  to  a  partial  liquefaction  of  their  contents, 
l)y  which  a  central  molecular  nucleus  becomes  apparent ;  and  thus 
j  are  formed  the  "many-nucleated  corpuscW  of  pus  (Paget).  Very; 
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similar  to  exudation  and  pus-cells  are  those  of  tubercle,  when  seen 
in  their  highest  stage  of  development,  as  in  semi-transparent  mili- 
ary tubercle.  These  cells  may,  however,  undergo  a  retrogressive 
change  of  structure,  and  by  their  resolution  into  mere  granular 
matter  (mixed  with  the  remains  of  cells),  present  the  appearance 
of  the  soft  opaque  variety  of  tubercle.  Lastly,  the  red  blood- 
corpuscles  are  liable  to  a  degenerative  change,  the  exact  nature  of 
which  has  not  yet  been  traced  ;  and  by  this  metamorphosis  is  pro- 
duced the  black  matter  of  melanosis,  either  liquid  or  solid,  and 
free  or  mixed  with  the  materials  of  other  growths — as,  for 
example,  in  melanotic  cancer.  Morbid  deposits  are  therefore, 
apparently,  developmental  conditions  of  the  structural  elements  of 
analogous  healthy  tissues — by  arrests  of  their  development. 

By  another  mode  of  cell-formation,  the  attraction  of  matter 
around  a  nucleated  cell,  which  then  itself  officiates  as  a  nucleus, 
may  probably  be  explained  the  formation  of  "  nerve-cells  3"  such 
as  abound  in  the  grey  portion  of  the  cerebro-spinal  axis,  and  even 
more  abundantly  in  nerve-ganglia  ; — a  circumstance  which  sug- 
gested their  more  usual  name — "  ganglionic  corpuscles."  But  I 
am  not  prepared  at  present  to  specify  any  forms  of  morbid  cells 
as  developmental  conditions  of  these  corpuscles. 

The  production  of  certain  healthy  cells  — as  epithelial  and 
cartilage-cells — is  in  some  way  or  other  determined  by  the  pre- 
sence of  nuclei ;  and  although  the  precise  nature  of  the  process  is 
unknown^  yet  it  is  certain  that  cancer-cells  closely  resemble  the 
rudimentary  cells  of  healthy  cartilage.  Both  present  a  similar 
pellucid,  colourless  envelope,  enclosing  a  large,  clear  bright 
nucleus  or  two  at  least,  and  sometimes  more;  with  one  or  two 
nuclei,  also  large  and  clear,  imbedded  in  the  substance  of  each. 
Cancer-cells  sometimes  resemble  certain  epidermic  cells.  It  is,  I 
conceive,  owing  to  this  twofold  relationship  of  the  cancer-cell, 
that  Dr.  Hughes  Bennett,  in  defining  this  cell,  limits  his  defini- 
tion to  localities  unconnected  with  either  a  mucous  or  epidermic 
surface,  and  nowhere  surrounded  by  a  hyaline  or  fibro-hyaliuc 
substance — the  intercellular  basis  of  cartilage. 
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The  cells  of  cartilaginous  tumours  (enchondroma),  with  those 
also  of  their  myeloid  variety,  resemble  the  cells  just  raentionedj 
and  appear  only  retrogressions  to  various  rudimentary  conditions 
of  healthy  cartilage- cells  by  arrest  of  theii*  development. 

The  cells  of  fatty  tumours  very  nearly  resemble  those  of 
ordinary  adipose  tissue;  and  the  cells  of  cystic  tumours  are 
probably  produced  within  parent  cells,  and  this  endogenous  mode 
of  origin  corresponds  with  a  well-known  method  of  healthy  cell- 
formation.  Cystic  growths  are,  therefore,  so  far  related  to 
healthy  organization.  But  the  recent  progress  of  Pathology  goes 
further,  and  points  to  cystic  growths  as  another  illustration  of  the 
law  of  structural  retrogression.  It  is  here  that  I  would  notice 
the  tendency  of  other  writers  towards  the  recognition  of  this  law. 

Mr.  Simon  regards  cysts  of  the  kidney  "  as  vesicular  trans- 
formations of  the  ultimate  structure  of  the  gland and  to  this 
view — adds  Mr.  Paget,  without  adopting  some  ingenious  sup- 
positions which  he  has  connected  with  it — I  would  adhere  :  "  For, 
unless  a  cyst  or  a  solid  tumour  (assuming  this  mode  of  their 
origin  to  be  correct)  were  really  a  transformation  of  a  nucleus, 
or  a  cell,  of  the  part  in  which  it  grows,  we  could  not  understand 
the  very  general  similarity  that  we  find  between  the  contents  of 
certain  cysts,  and  the  secretions  or  structures  of  the  glands  in  or 
near  which  they  occur,  nor  yet  the  likeness  which  commonly 
exists  between  the  solid  tumour  and  the  tissue  in  which  it  is 
imbedded.  These  things  are  as  if  the  first  beginning  of  the 
abnormal  growth,  were  in  some  detached  element  of  the  natural 
tissue,  "which  element  being  perverted  from  its  normal  course, 
thenceforth  multiplies  and  grows,  conforming  with  the  type  in 
minute  structure  and  composition,  but  more  and  more  widely 
deviating  from  it  in  shape  and  size.  Such  are  the  facts,  and  such 
the  speculations  that  we  may  entertain,  respecting  the  origin,  or  at 
least  the  smallest  visible  beginning,  of  a  cyst,  or  of  an  innocent 
:  solid  tumour."* 


*  Surgical  Pathology,  vol.  ii. 
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I  have  placed  in  italics  those  portions  of  this  paragraph  which 
pertain  more  especially  to  our  present  inquiry.  The  identity  in 
point  of  structural  elements,  by  the  growth  of  which  innocent 
solid  tumours  and  their  analogous  healthy  tissues  are  alike  pro- 
duced^ is  clearly  recognised.  But  the  law  of  structural  retro- 
gression by  arrest  of  the  development  of  these  elements,  and  its 
application  to  explain  the  (apparently  peculiar)  structure  of 
the  tumours  in  question  (not  to  mention  other  growths)^  is 
overlooked. 

To  further  illustrate  this  law,  I  shall  now  briefly  notice  the 
formation  of  healthy  fibres,  and  trace  the  relation  of  their 
development  to  the  production  of  fibrous  growths  and  false 
tissues.  Fibrous  tubules  (hollow  fibres)  are  formed  by  the 
coalescence  of  cells,  whose  sides  are  then  absorbed.  But  the 
fibres  referred  to  are  not  hollow,  and  result  from  the  meta- 
morphosis of  single  cells,  A  cell  elongates  and  assumes  a  spindle- 
shaped  appearance  j  at  length  becoming  more  and  more  elongated, 
its  opposite  extremities  each  splits  into  a  brusb  of  several  fibres, 
and  by  a  further  extension  of  their  longitudinal  division,  a  bundle 
of  separate  fibres  is  produced.  The  wldte  fibres  of  the  cellular 
and  analogous  tissues  are  probably  formed  by  this  process 
(Schwann) ;  and  these  fibres,  in  their  more  or  less  rudimentary 
conditions,  constitute  fibro-cellular  tumours  and  painful  sub- 
cutaneous tubercle.  Again,  the  nuclei,  which  are  free  in  blastema, 
may  undergo  other  changes  besides  officiating  as  cell-germs.  They 
elongate,  and  having  broken  up  into  more  minute  particles, 
disappear;  or,  retaining  their  elongated  shape,  they  undergo 
further  development.  They  coalesce  in  a  linear  series,  and 
form  dotted-looking  fibres,  this  appearance  being  due  to  the 
remains  of  nuclei.  Such  are  the  characteristic  '  imclear  fibres' 
of  the  elastic  and  allied  tissues,  and  which  further  contrast 
with  white  fibres  in  their  size,  shape,  arrangement,  &c.  If  these 
nuclear  fibres  retain  more  or  less  their  above-mentioned  rudi- 
mentary conditions,  then  we  recognise  the  structural  elements  of 
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fibrous  tumours,  aud  those  also  of  their  recurring-fibroid  and 
fibro-nucleated  varieties. 

Thus  may  the  law  of  stnictural  retrogression,  and  by  arrest 
of  developmentj  be  traced  through  the  various  forms  of  '  deposit ' 
and  '  growth/  with  which  the  Pathologist  is  familiar  ;  and  this 
law  can  be  extended  to  '  false  (analogous)  tissues.'  Connective 
tissue,  regarded  as  their  type,  consists  of  cells  passing  into  fibres, 
but — not  attaining  the  condition  of  mature  or  perfect  fibres — they 
are  retrogressions  of  structure  by  arrest  of  development. 

This  law  is  confirmed  by  the  structural  kind  of  healthy  tex- 
ture with  which  each  kind  of  deposit,  growth,  and  false  tissue  is 
connected,  in  the  various  parts  and  organs  where  they  are 
severally  most  liable  or  prone  to  occur.  I  therefore  omitted  their 
situation  and  distribution  in  describing  these  various  forms  of 
morbid  products,  and  reserved  this  aspect  of  their  pathological 
anatomy  until  now,  that  I  might  here  take  advantage  of  it  to  con- 
firm tlie  law  of  structural  retrogression  which.  I  have  advocated. 

Deposits  represent  structural  retrogression  of  the  blood-cor- 
puscles by  arrests  of  their  development,  and  which  therefore  re- 
tain one  or  other  of  their  developmental  conditions.  The  situa- 
tion and  distribution  of  deposits  correspond  with  this,  their 
origin,  for  they  are  co-extensive  with  the  distribution  of  blood 
throughout  the  body.  Wherever  blood  permeates,  or  the 
liquor  sanguinis  permeates  by  imbibition,  deposits  may.  occur. 
Thence  the  unlimited  range  of  exudation-corpuscles  and  fibrin ; 
of  pus-corpuscles, — tubercle,  miliary  and  opaque  ;  melanic  cells  and 
pigmentary  granular  matter  j  respectively.  But  the  particular 
form  of  deposit  is  regulated,  not  to  say  determined,  by  the  elective 
influence  of  texture.  For  example,  exudation-corpuscles  together 
with  lymph,  forming  adhesions,  are  mostly  deposited  by  serous 
membranes  ;  granule-cells  mostly  by  the  brain  and  spinal  cord  ; 
pus-corpuscles  mostly  by  mucous  membranes ;  while  exudation- 
corpuscles,  fibrin,  and  pus-corpuscles,  are  deposited  indefinitely, — 
by  the  skin,  in  the  various  forms  of  skin-diseases  ;  by  the  cellular 
texture;  and  by  the  substance  of  parenchymatous  organs. 
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Tubercle-deposit  probably  ranges  as  extensively,  but  in  certain 
recognised  situations  more  especially.  These  are  merely  specified 
by  pathologists  of  the  highest  repute.  Viewed,  however,  in  rela- 
tion to  my  theory  of  structural  retrogression  by  arrest  of  develop- 
ment, and  as  aflFected  by  'texture,^  the  question  of  tubercle- 
distribution  assumes  a  new  and  most  interesting  character  ; 
surpassing  the  barren  facts  of  purely  descriptive  pathological 
anatomy.  Rokitansky  takes  the  matter-of-fact  view  of  this 
question  ;  for,  says  he,  "  a  scale  of  the  frequency  of  tubercle  in  the 
various  textures  and  organs  offers  but  limited  points  of  interest."* 
According  to  his  experience,  it  would  present  in  adults  something 
like  the  following  series,  namely  : — 

Lungs. 

Intestinal  canal. 

Lymphatic  glands,  more  particularly  the  abdominal  and 

bronchial. 
Larynx, 

Serous  membranes,  especially  the  peritoneal  and  pleural. 

Pia  mater. 

Brain. 

Spleen. 

Kidneys, 

Liver. 

Bones  and  periosteum. 
Uterus  and  tubes. 

Testicles,  with  prostate  gland  and  seminal  vesicles. 
Spinal  cord. 
Striated  muscles. 

For  children  this  scale  does  not  answer  completely.  In  them 
the  lymphatic  glands,  together  with  the  spleen,  would  take  the 
lead,  followed  by  the  lungs  with  the  bronchial  mucous  membrane, 
the  brain,  the  serous  membranes,  &c. 


*  Pathological  Anatomy.   Translated  for  Syd,  Soc,  1854.   Vol.  i.  p.  320. 
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Then  again,  the  foregoing  scale  represents  the  relative  liabilities 
of  different  textures  and  organs  to  tubercle-deposit,  secondary  as 
well  as  primary ;  both  being  regarded  indiscriminately.  Respect- 
ing, however,  the  primary  depots  of  tubercle  ; — "  the  lungs  and 
lymphatic  glands,  it  is  true,  retain  their  uppermost  rank,  but  are 
immediately  followed  by  tuberculoses,  which  stand  very  low  in  the 
foregoing  scale — namely,  of  the  urinary  system,  of  the  female 
sexual  mucous  membrane,  of  the  bones,  of  the  testicles  with  the 
prostate  gland  and  the  seminal  vesicles.  Meanwhile  tuberculoses 
of  the  intestine,  of  the  larynx  and  trachea,  of  the  serous  mem- 
branes, of  the  spleen  and  liver,  take  a  very  subordinate  position 
in  this  new  scale,  seeing  that  they  seldom,  if  ever,  become  the 
primary  seat  of  tubercle." 

"Accordingly,  certain  tuberculoses  which  in  the  first  scale 
occupy  a  high  place,  possess  but  a  very  subordinate  nosological 
import.  They  are  seldom,  if  ever,  primitive,  but  almost  always 
secondary,  dependent  upon  other  tuberculoses,  often  indeed  only 
participant  in  general  tuberculosis.  The  liver,  spleen,  kidneys, 
nay,  in  many  cases  the  lymphatic  glands,  stand  in  this  relation  to 
tubercle." 

"Tuberculosis  almost  invariably  attacks  several  determinate 
organs  concurrently  at  the  outset,  or  at  a  very  early  period.  Of  this 
communion  we  have  examples  not  only  in  the  juint  tuberculosis 
of  lymphatic  glands  and  of  the  implicated  organs,  but  also  in  that 
of  the  brain  and  of  the  lymphatic  glands ;  of  the  testis,  prostate 
gland,  seminal  vesicles,  and  of  the  urinary  organs ;  of  the  spleen 
and  suprarenal  glands,  and  of  the  lymphatic  glands ;  of  uterine 
and  tubal,  and  of  peritoneal;  of  pulmonary,  and  of  intestinal  or 
of  laryngeal  tubercle." 

"  Secondary  tuberculoses  have  a  sort  of  groundwork  or  starting- 
point  in  certain  pre-existing  tuberculoses.  In  other  words,  secon- 
dary tuberculoses  accede  to  already  existing  ones  according  to  a 
tolerably  constant  rule.  Thus,  tuberculosis  of  the  lungs  or  lym- 
phatic glands  offers  for  all  such  secondary  tuberculoses  a  general 
point  de  depart ;  whilst,  on  the  other  hand,  it  commonly  associates 
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itself  to  raost  other  tuberculoses.  Tuberculosis  of  the  serous 
raerabranes  accompanies  that  of  the  implicated  parenchymata ; 
tuberculosis  of  the  urir)ary  system,  that  of  the  genital  apparatus 
in  the  male." 

"  It  is  -w  orthy  of  note  that  in  every  organ,  tubercle,  unless 
thrown  out  with  much  violence,  has  its  almost  invariable  and 
readily  demonstrable  point  of  incipiency.  In  the  lungs,  it  is  at  the 
apex,  the  upper  third  of  the  superior  lobes  ;  in  the  pia  mater,  at 
the  part  investing  the  base  of  the  brain  within  the  common  groove, 
running  from  the  chiasma  to  the  pons  Varolii  and  the  medulla 
oblongata  or  about  the  fossse  Sylvii;  in  the  brain  itself,  in  and 
about  the  gray  substance ;  in  bones,  in  the  spongy  bones  or  parts 
of  bones ;  in  intestinal  mucous  membranes,  in  that  of  the  inferior 
ileum ;  in  the  laryngeal  mucous  membrane,  at  the  portion 
covering  the  trausversus  glottidis  muscle;  in  the  testicle,  in  the 
epididymis ;  in  the  female  sexual  apparatus,  in  the  mucous  mem- 
brane of  the  tubes  and  uterine  fundus — that  the  deposition  of 
tubercle  first  commences,  and  concentrates  itself." 

Again,  there  are  a  few  marked  limitations  set  to  the  advance 
of  spreading  tubercle.  For  example,  tubercle  of  the  larynx  never 
extends  to  the  pharynx  ;  uterine  tubercle  hardly  ever  passes  be- 
yond the  internal  orifice,  so  that  the  cervex  uteri  and  the  vagina 
remain  exempt." 

These  relations  of  certain  textures  to  tubercle  indicate  an  in- 
herent and  equally  special  formative  power — inducing  the  deposition 
of  tubercle  in  them ;  so  also  does  the  frequency,  and  more  espe- 
cially, the  primary  character  of  this  deposit,  in  some  textures,  rather 
than  in  others :  but  the  different  kinds  of  textural  structure  in 
which  tubercle  is  deposited,  and  the  large  number  of  such  textures, 
indicate  some  other  and  prevailing  cause  of  tubercle-formation. 
I  allude  to  the  formation  of  tubercle-corpuscles  by  the  arrested 
development  of  pale  blood-corpuscles,  as  suggested  by  the  I'elative 
structural  characters  of  these  two  forms  of  cells.  Thence  the  exten- 
sive and  apparently  indiscriminate  deposition  of  tubercle  in  so  many 
textures,  and  of  difl'erent  structure.    But  this  explanation  is  only 
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a  further  confirmation  of  the  special  structural  relations  of  textures 
to  their  deposits — like  to  like;  tubercle-corpuscles  forming  wher- 
ever pale  corpuscles  of  the  blood  have  aggregated,  by  congestive  or 
inflammatory  hyperremia,  which  precedes  the  deposit. 

Melanic  cells  of  pigment-matter,  and  as  free  granules,  together 
constitute  melanic  pigment-deposit ;  and  this,  in  its  typical  or 
cellular  form,  represents  arrested  developmental  conditions  of  red 
blood-corpuscles.  This  deposit,  also,  may  therefore  occur  in  very 
many  situations,  but  rarely,  if  ever,  in  the  human  subject,  unmixed 
either  with  the  normal  textures,  or  with  some  deposit,  growth,  or 
false  tissue ;  the  interstitial  and  substituting  deposit  being  com- 
monly regarded  as  pigmentary  degeneration,  of  which  the  more 
frequent  examples  were  mentioned  in  illustration  of  this  degener- 
ative transformation.  Melanotic  tumours  are  formed  by  the  infil- 
tration of  the  various  kinds  of  growths  with  melanic  pigment ;  of 
which,  medullary  cancer  infiltrated  with  this  matter,  forming 
melanotic  cancer,  is  the  most  common.  These  tumours,  therefore, 
are  not  new  and  distinct  kinds  of  growth. 

The  normal  situations  and  distribution  of  Growths  most  con- 
spicuously coincide  with  the  law  of  structural  retrogression — by 
arrested  development  of  the  analogous  healthy  tissues,  with  which 
they  are  severally  connected,  in  situ.  Morbid  growths  are  morbid 
only  as  being  rudimeutal  conditions  of  their  analogous  healthy 
tissues.  Their  normal  situations  and  distribution  can  almost  be 
predicated. 

Cancer  is  the  least  conformable  of  all  growths  to  the  law  in 
question.  This  species  of  growth,  representing  as  it  does  a  struc- 
tural retrogression — by  the  arrested  development  of  cells — com- 
monly like  those  of  cartilage,  infiltrated  through  a  fibrous  stroma, 
and,  in  one  leading  variety,  a  gelatinous  intercellular  matter,  is 
nevertheless  not  commonly  associated  with  cartilage.  One  variety, 
however — epithelial  cancer — consisting  of  epithelial  cells,  infiltrated, 
is  as  commonly  seated  in  or  immediately  under  some  portion  of 
skin  or  mucous  membrane.    But  here  the  rule  is  not  absolute. 

The  three  leading  species  of  cancer — -encephaloid,  scirrhous,  and 
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colloid — do  severally  conform  in  one  respect  to  the  law  whicli  regu- 
lates situation  and  distribution  ;  namely,  their  analogous  cartilage- 
cells,  not  being  2)<iculiar  to  cancer-growth,  these  species  of  cancer 
are  not  associated  with  any  one  kind  of  normal  tissue,  nor  with 
any  particular  group  of  normal  tissues. 

Guided  by  this  reflection,  we  are  prepared  to  find  cancer  iu 
textures  and  organs,  severally,  whose  structural  elements  are  not 
analogous  to  cancer-cells. 

The  preference  of  cancer  for  different  tissues  and  organs,  ranges 
according  to  the  following  average  scale  (Rokitansky). 

"First,  the  uterus,  the  female  breast,  the  stomach,  the  large 
intestine,  and  especially  the  rectum ;  next,  the  lymphatic  glands, 
especially  as  retroperitoneal  cancer-accumulation  in  front  of  the 
vertebral  column ;  hepatic,  peritoneal  cancer;  bone-cancer;  cancer 
of  the  skin  and  of  the  lips,  of  the  brain,  of  the  globe  of  the  eye, 
of  the  testis,  of  the  ovary,  of  the  kidneys,  of  the  tongue  and  the 
oesophagus,  of  the  salivary  glands  and  parotis  ;"*  to  which  I  may 
add,  without  pretending  to  determine  their  relative  places  in  the 
scale  of  frequency,  cancer  of  the  urinary  bladder,  of  the  pancreas, 
and  of  the  spleen ;  in  each  of  which  organs  I  have  seen  masses  of 
colloid.  In  one  remarkable  case  the  bladder  was  fully  and  tensely 
distended  with  colloid  cancer,  feeling  like  a  bag  of  jelly.  The 
uterus,  ovaries,  and  rectum  were  also  similarly  afiected. 

This  scale  does  not  specify  the  particular  species  of  cancer,  in 
each  of  the  different  tissues  and  organs  referred  to,  yet  their  rela- 
tive liabilities  in  this  respect  are  a  matter  of  great  practical  impor- 
tance, considering  the  unequal  degrees  of  "  malignancy  "  evinced 
by  the  several  species  of  cancer. 

Encephaloid  cancer — the  most  malignant — selects  first,  in  order 
of  frequency,  the  testicle ;  next,  the  bones,  and  particularly  the 
femur — (Paget)  ;  the  intermuscular  cellular  texture  of  the  limbs ; 
the  eyeball  or  orbit ;  the  breast,  the  walls  of  the  chest,  or  abdo- 
men ;  the  lymphatics.    Moreover,  this  species  of  cancer  "  occurs 
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in  organs  in  which  no  other  cancer,  least  of  all  scirrhous,  ever 
occurs, — as  in  the  liver,  the  kidneys,  the  lungs,  the  testicle,  the 
lymphatic  glands  " — (Rokitansky). 

Eucephaloid  cancer  is  not  usually  solitary.  It  commonly  co- 
exists in  many  textures  and  organs. 

Melanotic  cancer — mostly  a  variety  of  encephaloid,  by  pig- 
mentary degeneration  (of  its  cells),  and  the  most  common  of 
all  melanotic  tumours — is  prone  to  grow  first  in  or  beneath  pigmen- 
tary moles — (Paget) ;  or  selects  first  the  liver — (Rokitansky) ; 
but  it  may  occur  "  in  the  brain  and  about  the  nerves ;  at  the  eye- 
ball, in  the  lungs,  thyroid  gland,  liver,  spleen,  kidneys,  bones, 
lymphatic  glands,  ovaries,  in  and  beneath  the  intestinal  mucous 
1  membrane,  between  the  mesenteric  layers,  in  the  skin  and  subcu- 
I  taneous  areolar  texture,  upon  serous  membranes,  in  the  dura  mater, 
upon  and  within  the  heart." 

This  variety  of  cancer  occurs  as  secondary  formations,  in  very 
1  many  textures  and  organs,  simultaneously. 

Villous  cancer— another  variety  of  encephaloid — is  produced, 
J  according  to  Rokitansky,  exclusively  upon  membranes ;  more 
(especially  upon  mucous  membranes,  and  most  of  all  that  of  the 
imale  urinary  bladder,  near  the  opening  of  either  ureter;  next  to 
Ithis  the  mucous  membrane  of  the  stomach,  and  in  particular  the 
jpyloric  portion.  It  has  been  observed  suspended  by  a  pedicle 
Ifrom  the  internal  membrane  of  the  rectum,  and  even  from  that  of 
tthe  gall-bladder.  Secondly,  it  is  very  apt  to  grow  extensively  from 
tthe  internal  wall  of  ovarian  cysts — cysto-carcinoma — where  it  is 
irecognised  as  villous  cancer  by  its  copious  accompaniment  of  medul- 
llary  sap.  In  these  cases,  it  is  often  concurrent  with  cancerous  infil- 
ttration  of  the  lymphatic  glands,  about  the  lumbar  vertebrae,  and  with 
[peritoneal  cancer,  representing  villous  cancer  upon  a  serous  mem- 
Ibrane.  It  has  been  observed  also  upon  the  dura  mater  ;  occasion- 
sally  upon  the  general  integument,  and  perhaps  in  bone.  Lastly, 
it  occurs  in  parenchymatous  organs. 

Epithelial  cancer — another  variety,  allied  especially  to  en- 
ixiephaloid,  though  somewhat  to  scirrhous — selects  either  the  skin 
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or  subcutaneous  texture,  or  tlie  mucous  membrane  :  and  of  these 
textures  the  portions  most  liable  are  ranged  by  Paget  in  the 
following  scale  of  frequency  : — First,  its  chosen  seat  is  the  lower 
lip,  at  or  near  the  junction  of  the  skin  and  mucous  membrane ; 
then,  the  prepuce  (glans,  Rokitansky),*  scrotum  of  chimney- 
sweeps;  the  nymphse,  the  tongue;  more  rarely,  in  very  many 
parts,  as  at  the  anus,  interior  of  the  cheek,  upper  lip,  mucous 
membrane  of  the  palate,  larynx  (trachea,  Rokitansky),  pharynx 
and  "  cardia ;"  neck  and  orifice  of  the  uterus  (stomach,  Roki- 
tansky), rectum,  and  urinary  bladder;  skin  of  the  perinaeum,  of 
the  extremities ;  the  face,  head,  and  various  parts!  of  the  trunk. 
In  more  rare  instances,  as  a  primary  disease,  in  other  than  in- 
tegumental  parts,  as  in  the  inguinal  lymphatic  glands,  in  bones, 
in  tissues  forming  the  bases  or  walls  of  old  ulcers.  Rokitansky 
has  met  with  epithelial  cancer  only  once  in  a  parenchyma — 
namely,  in  the  liver,  and  then  encysted  in  a  capsule  of  fibro- 
cellular  tissue.  By  extension  from  its  original  seat  this  growth 
may  involve  many  deeper  textures  •  fascise,  niuscles,  bones ;  and 
as  a  secondary  disease  may,  but  very  rarely,  supervene  in  internal 
organs — the  lungs,  liver,  and  heart. 

Epithelial  cancer,  as  a  primary  disease,  is  usually  solitary. 
Occasionally  two  or  more  coexist,  and  even  in  the  same  part,  as 
on  the  prepuce  and  glans.  Eventually,  secondary  epithelial  cancer- 
growths  may  form  in  the  tissues  surrounding  the  primary  and 
parent  growth. 

Scirrhous  cancer  selects  first  the  breast  in  the  proportion  of 
95  per  cent.  (Paget).  Next  in  order  of  frequency,  the  stomach; 
perhaps  still  more  frequently  in  this  organ  (Rokitansky) ;  then, 
according  to  this  last-named  authority,  the  colon  in  the  sub- 
mucous cellular  tissue ;  more  rarely  in  the  vaginal  portion  of  the 
uterus;  upon  serous  membranes,  and  in  the  subserous  areolar 

*  This  and  tlie  other  parenthetic  insertions  liere  introduced  are  placed  in  the 
most  convenient  order  of  association ;  and  do  not  necessarily  represent  the  order 
of  frequency,  respecting  epithelial  cancer  as  a  primary  disease,  in  the  pai-ts 
mentioned. 
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issue.  Again,  as  an  expansive  degeneration  of  the  omentum, 
ncl  of  the  mesentery;  in  the  salivary  glands;  in  the  fibrous 
tissue  of  the  bronchi.  In  several  of  these,  as  well  as  iu  other 
structures — for  example,  the  ovaries  and  the  brain — there  oceur 
■'  cancerous  growths  of  embryonic  composition,  and  in  all  likeli- 
liood  of  fibro-cancerous  (scirrhous)  nature."  To  this  list  may  be 
added  cancer-growths  secondary  to  scirrhus,  and  which,  propor- 
tionately as  they  are  consecutive,  incline  more  and  more  to  the 
condition  of  encephaloid  ;  for  example,  of  the  lymphatic  glands, 
the  boues,  muscles,  skin. 

Scirrhous  cancer  is  not  unusually  solitary. 

Colloid  cancer  selects  the  stomach  and  large  intestine ;  the 
serous  membranes,  and  particularly  the  peritoneum.  In  other 
textures  and  organs  this  species  is  mostly  secondary ;  as  in  the 
lymphatic  glands,  the  lungs,  the  ovaries,  the  bones,  the  breasts ; 
"  and  in  rare  cases  the  kidney,  uterus,  and  liver"  (Rokitansky) ;  to 
which  I  may  add  the  pancreas,  spleen,  and  urinary  bladder. 

Colloid  cancer  is  usually  solitary. 

Cartilaginous  growths  are  most  frequently  connected  with  the 
bones  and  joints  ;  especially  those  of  the  hand — i.e.,  phalanges  and 
.netacarpus ;  the  corresponding  bones  of  the  foot,  particularly  the 
last  phalanx,  of  the  great  toe ;  the  lower  end  of  the  femur,  neighbour- 
ing end  of  the  tibia ;  the  humerus,  sternum,  ribs,  ileum,  and  cra- 
nium. Apart  from  bone  and  cartilage,  these  growths  may  form 
in  the  parotid  gland,  testicle,  mammary  gland,  lungs,  and  in 
the  subcutaneous  areolar  tissue  (Rokitansky). 

This  growth  is  not  unfrequently  solitary,  excepting  in  connec- 
tion with  the  bones  of  the  hands  or  feet,  where  several  may  co- 
exist. The  myeloid  variety  selects  bone  more  frequently  than 
any  other  tissue.  Paget  has  seen  myeloid  growth  in  the  mam- 
mary gland,  and  probably  in  the  neck,  near  the  thyroid  gland. 

Cystic  growths,  originating  from  the  erring  development  of 
cells  or  nuclei,  may  occur  in  any  texture  or  organ,  but  more 
frequently  in  the  kidney,  thyroid  gland,  mammary  gland,  choroid 
plexuses,  chorion ;  in  the  neck,  gums,  about  the  sheaths  of 
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tendons  at  the  wrist^  forming  ganglions;  and  about  the  epidi- 
dymis— as  seminal  cysts — encysted  hydroceles  or  hydroceles  of  the 
spermatic  cord  (Paget). 

Cysts  having  this  origin  are  single,  or  numerous,  in  the  same 
organ  or  part. 

Fatty  tumour  most  commonly  occurs  in  the  subcutaneous 
adipose  texture,  epecially  of  those  parts  where  fat  normally 
abounds  in  the  healthy  state,  and  is  liable  to  accumulate;  as 
about  the  trunk,  e.g.  on  the  back,  neck^  and  shoulders ;  also  over 
the  glutsei,  and  the  thighs;  between  the  peritoneum  and  abdo- 
minal walls,  escaping  from  which  by  the  abdominal  rings,  it 
forms  "fatty  hernia,"  so-called  (Walshe)  ;*  in  synovial  sacs,  more 
especially  that  of  the  knee-joint,  the  "  lipoma  arborescens"  of 
Miiller.  Fatty  tumour  sometimes  forms  where  fat  is  normally 
scanty,  as  beneath  the  hairy  scalp ;  or  where  fat  is  normally 
absent,  as  in  the  submucous  cellular  tissue  of  the  stomach,  the 
intestine,  the  bronchi;  in  the  subserous  cellular  tissue  of  the 
pleura  or  dura  mater,  and  beneath  the  investing  membrane  of 
the  ventricles.  Also  in  the  substance  of  organs,  more  especially  in 
the  lungs,  liver,  kidneys,  and  in  bone  "  affected  with  osteoporosis 
and  eccentrical  atrophy"  (Rokitansky).  Between  the  corpora 
albicantia  and  optic  nerve,  in  one  case  (Miiller)  .f  A  fatty  tumour, 
the  size  of  a  mushroom,  was  found  between  the  arachnoid  and 
dura  mater,  on  the  level  of  the  fourth  lumbar  vertebra  (Albers).J 
One  as  large  as  a  walnut,  in  the  walls  of  the  vena  portse  (Andral).§ 
Steatoma — a  lard  or  suet-like  variety  of  fatty  tumour — may 
occur  in  whatever  part  of  the  body  this  growth  makes  its  appear- 
ance ;  but  steatoma  has  been  found  in  some  parts  more  especially 
— among  them,  in  the  mesentery,  testicle,  and  mediastinum 
(Walshe).  II 

Fatty  tumour  is  usually  a  solitary  growth ;  but  in  exceptional 


*  Cyclop.  Anatomy  and  Physiology,  Article  "Adventitious  Products." 

t  On  Cancer,  p.  153.  +  Pathologic,  b.  ii.  s.  189. 

§  Anat.  Path.  ii.  412.  ||  Op. cit.,  "  Adventitious  Products." 
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cases,  several  may  coexist,  from  two  or  three,  up  to  as  many  as 
a  liundred,  or  more. 

Fibrous  tumours  are  formed  in  connexion  with  the  fibrous  or 
fibro-cellular  textures ; — most  commonly  in  the  substance  of  the 
uterus,  or  in  the  fibro-muscular  tissue  of  the  ligamentous  reflec- 
tions of  the  peritoneum ;  in  the  ovaries,  fallopian  tubes,  or  vagina 
(Walshe) ;  in  the  interstitial  fibro-cellular  tissue  of  nerves.  Con- 
nected with  bone — and  like  cartilaginous  tumours — either  in  its 
substance,  or  between  it  and  the  periosteum.  The  jaws  are  most 
liable  to  this  kind  of  growth.  Connected  with  the  dura  mater, 
is  another  frequent  situation.  In  the  submucous  cellular  tissue, 
"  more  particularly  of  the  intestine,  stomach,  and  oesophagus ; 
now  and  then  in  that  of  the  larynx"  (Rokitansky) ;  in  that  of 
the  pharynx,  the  nares,  the  frontal  and  sphenoidal  sinuses  ;  in  the 
subperitoneal  and  subpleural  tissue  (Walshe) ;  in  the  sub- 
cutaneous cellular  tissue,  as  in  the  lobules  of  ears,  after  piercing 
for  ear-rings  (Paget)  ;  in  the  mammse,  testicle,  thyroid  gland, 
thymus  gland ;  in  the  arterial  tissue,  and  indeed  wherever  fibrous 
'  or  fibro-cellnlar  tissue  is  normally  present  or  most  prevalent. 

Fibrous  tumour  is  usually  a  solitary  growth,  excepting  in  the 
nerves  or  the  uterus;  in  either  of  which  several  may  coexist. 
But  when  in  the  uterus,  this  tumour  rarely  forms  in  any  other 
part  at  the  same  time  (Paget). 

Painful  subcutaneous  tumour  or  tubercle  occurs,  as  its  name 
denotes,  beneath  the  skin,  and  especially  in  the  extremities,  more 
particularly  the  lower  limbs ;  very  rarely  on  the  trunk  or  face. 
'  This  tumour  is  solitary  in  nearly  every  instance. 

Fibro-cellular  tumour  occurs  most  frequently  in  the  scro- 
I  tum,  labium,  or  tissues  by  the  side  of  the  vagina  ;  or  in  the  deep- 
j  seated  intermuscular  spaces  in  the  thigh  and  arm. 

As  outgrowths,  some  proceed  from,  and  are  connected  with, 
I  the  mucous  membranes — forming  polypi,  e.g.  in  the  nasal  passages^ 
'  very  rarely  in  the  antrum ;  in  the  external  auditory  meatus  ;  in  the 
I  uterus,  and  urinary  bladder  (Paget).  As  cutaneous  outgrowths, 
fthey  appear  on  the  scrotum,  prepuce,  nymphae,  clitoris  and  its 
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prepuce.  In  one  instance,*  a  fibro-cellular  outgrowth — which  I 
examined  with  tlie  microscope  after  its  removal  from  the  clitoris, 
— was  the  size  and  shape  of  a  large  cocoa-nut.  It  weighed  thirty 
ounces. 

Fibro-cellular  tumour  (not  outgrowth)  is  usually  solitary. 

Lastly^  False  tissues —  of  which  simple  fibro-cellular,  or 
connective  tissue,  is  the  type — are  formed  in  connexion  with  the 
normal  or  healthy  tissues,  whose  places  they  severally  supply  in 
the  reproduction  of  injured  and  lost  parts,  and  whose  structure 
they  permanently,  yet  imperfectly,  represent — being,  as  they  are, 
only  rudimentary  conditions  of  their  analogous  healthy  tissues,  by 
arrests  of  their  development.  Thus,  the  permanent  callus  of 
bone  is  an  imperfect  representative,  because  rudimentary  condition 
of  the  healthy  and  original  bone.  In  respect  of  some  tissues,  the 
original  one  is  not  at  all  reproduced,  its  representative  being 
another  and  more  simple  tissue-structure.  For  example,  fibro- 
cellular  tissue  only  is  produced,  instead  of  muscular  or  nerve- 
fibres,  to  repair  a  breach  of  their  continuity.  But,  in  all  cases, 
nevertheless,  the  situation  and  distribution  of  the  new  or  false  tissue 
is  determined  by  the  original  tissue,  to  which  it  is  supplementary. 

Surveying  Plastic  Morbid  Products  as  a  whole,  the  relation 
which  I  have  endeavoured  to  establish  between  them  and  the 
development  of  healthy  tissues — their  relation  to  the  develop- 
mental anatomy  of  these  tissues — is,  I  think,  sufficiently  established, 
and  expressed  by  this  law  : — that  such  products  represent  only 
retrogressions  of  analogous  healthy  tissues  to  various  rudimentary 
conditions  of  their  structural  elements — i.e.  of  certain  cells,  fibres, 
and  granules  ;  and  that  deposits,  new  growths,  and  false  tissues 
are  alike  produced  by  the  arrested  development  of  these  elements ; 
while,  I  may  add  Degenerative  retrogressions  of  structure  are 
produced  by  the  relapse  of  these  healthy  structural  elements  to 
more  and  more  simple,  though  not  developmental  conditions,  of 
structure. 


*  Lancet,  August  22,  1857. 
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This  law  indicates  an  entirely  new  classification  of  the  whole 
range  of  Plastic  Morbid  Products;  and  their  relation  severally  to 
healthy  tissues,  also  to  Degeneration  and  Disintegration  of  Texture, 
will  be  seen  more  clearly  by  reference  to  the  tabular  view  on  fol- 
lowing page — the  basis  of  which  first  appeared  in  the  "  Lancet" 
for  October  31st,  1857. 

Such,  then,  are  Morbid  Products  and  Degenerations ;  but 
there  is  yet  another  or  second  and  further  degree  of  adventitious- 
ness  in  Pathological  Anatomy,  as  compared  with  the  healthy  state 
of  the  organism.  This  results,  not  from  the  production,  but  the 
introduction  of  new  matters  into  the  body,  and  which  are  there- 
fore properly  denominated-  Foreign  bodies. 

Here  again  subordinate  degrees  of  adventitiousness  may  be 
recognised.     Some  Foreign  bodies  are  themselves  living  beings, 
and  which  have  introduced  themselves  into  the  organism,  or  been 
originally  deposited  by  their  parents,  as  ova,  or  seeds.  These 
(invaders)  are  Parasites — either  animal  or  vegetable  ;  for  in  and 
upon  the  organism  they  invade  they  live  and  reproduce  them- 
selves, at  the  expense  of  that  organism.    All  other  foreign  bodies 
are  dead — albeit  organized  or  unorganized — are  therefore  introduced 
.  accidentally  (or  designedly),  and  then  and  there  act  only  as  local 
:  irritants,  or,  becoming  encysted  with  inflammatory  lymph,  remain 
I  dormant,  but  never  undergo  any  physiological  histoiy  as  separate 
1  and  independent  beings. 

Taking  first  in  order,  Parasites,  it  is  obvious  that  these 
1  animal  or  vegetable  living  beings  must  find  in  that  body  which 
ithey  invade  an  appropriate  food  or  soil  for  the  completion  of  their 
(development  and  growth,  and  for  the  germination  of  their  ofF- 
sspring.  Herein  lies  the  essential  difference  between  true  and 
f false  parasites,  i.e.  animals  or  plants,  which,  having  been 
i introduced  accidentally  by  impurities  of  food,  drink,  or  air, 
ifind  not  the  appropriate  conditions  to  sustain  their  life  for 
aany  continued  existence,  are  therefore  soon  subjected  to  the 
Haws  of  organic  decomposition,  and  die  without  reproducing  their 
^species. 
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Human  parasites  are  those  animals  or  vegetables  which  find 
their  appropriate  physiological  conditions  in  the  human  body. 
Many  such  parasites  visit  indiflercntly  man  and  other  mammalia, 
and  even  invade  vegetables  j  others  select  man  as  their  source  of 
nourishment,  and  for  that  of  their  offspring. 

But  those  conditions  of  the  body  which  are  appropriate 
for,  and  conducive  to,  parasitic  organization,  life,  and  repro- 
duction, are  morbid  states  in  relation  to  the  organization  and 
life  of  that  body.  Morbid  states  of  the  human  body,  predispose 
to,  although  they  do  not  engender,  parasites,  as  was  formerly  sup- 
posed. The  precise  nature  of  these  predisposing  conditions,  in 
relation  to  «the  difi'erent  species  of  parasites,  has  not  been  hitherto 
determined;  doubtless  they  are  peculiar  morbid  conditions,  for 
different  species  of  parasites  invade  different  animals,  and  those 
which  are  proper  to  this  or  that  animal  find  an  appropriate  home 
unfrequently,  compared  with  their  extensive  dissemination,  and 
they  abandon  their  tenements  apparently  as  capriciously  as  they 
took  possession. 

Human  parasites  are  not  apparently  subject  to  the  attacks  of 
secondary  parasites.  But,  as  they  imply  previous  morbid  states 
of  the  body,  so  in  their  turn  they  engender  other  and  new  mor- 
bid conditions,  and  may  also  propagate  these  or  similar  conditions 
of  disease  from  one  individual  to  another. 

According  to  the  habitation  of  parasites,  in  or  upon  the  body, 
they  are  known  as  epi,  or  ento-zoa,  in  respect  of  Animal  species ; 
;  and  epi,  or  ento-phyta,  in  respect  of  Vegetable  parasites  ;  but 
■  these  differences  are  not  always  obvious,  and  I  shall  not  pursue 
t  them  as  distinctions  in  describing  the  different  species  of  liuman 
1  parasites. 

The  Animal  species,  all  excepting  parasitic  infusoria,  which  are 
I  akin  to  the  vegetable  species,  belong  to  that  division  of  the  animal 
Ikingdom  which  Cuvier  designated  the  Ai'ticulata.  Of  these  again, 
iin  the  scale  of  organization,  rank  firstly.  Insect  parasites  ;  secondly, 
{parasitic  Arachnida ;  and  thirdly,  parasitic  Annelida  (Annulata). 
IBelow  all  parasitic  Articulata  come  lastly,  the  aforesaid  Infusoria. 

I  2 
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Kiichenmeister*  arranges  all  parasites  in  two  primaiy  divisions — 
parasites  whose  muscles  exhibit  no  transverse  striae,  which  com- 
prise parasitic  infusoria,  and  annulata, — helmintha,  or  worms  ;  and 
those  whose  muscles  have  distinctly-striated  fibres,  which  comprise 
parasitic  arachiiida  and  insecta. 

Full  particulars  of  the  anatomy  and  natural  history  of  all 
these  creatures,  as  well  as  respecting  their  therapeutical  manage- 
ment, are  to  be  found  in  various  works,  especially  in  that  of 
Kiichenmeister.  The  following  brief  description — taken  chiefly 
from  Rokitansky's  able  summary,t  and  from  Kiichenmeister's 
standard  work — will  suffice  in  this  elementary  view  of  Pathological 
Anatomy  : — 

Parasitic  Insects,  infesting  the  human  body,  are  commonly 
illustrated  by — (1)  flies,  which  infest  putrid  ulcers  with  their  ova 
and  maggots;  (2)  fleas — the  common  flea  (Pulex  irritans) — the  sand- 
flea  (Pulex  penetrans),  common  in  the  West  Indies  and  in  South 
America ;  the  impregnated  female  burrows  into  the  skin,  espe- 
cially beneath  the  toe-nails,  where  the  brood  gives  rise  to 
malignant  sores  ;  (3)  lice — the  head-louse  (Pediculns  capitis) — the 
crab-louse  (Pediculns  pubis),  infesting,  the  scalp  excepted,  every 
hairy  part,  and  penetrating  the  skin  with  its  head — the  clothes- 
louse  (Pediculus  vestimenti),  infesting  parts  of  the  body  devoid  of 
hair,  and  uncleanly  vestments — the  louse  of  wasting  disease 
(Pediculus  tabescentium),  occurring  in  great  multitudes  j  (4)  bugs 
— the  ordinary  bed-bug  (Cimex  lectularius). 

Parasitic  Arachnida  are  commonly  exemplified  by  (1)  the  itch- 
mite  (Acarus  scabiei,  sarcoptes  hominis),  punctiform,  from  a 
quarter  to  half  a  millimetre  long,  ovoid,  garnished  with  transverse, 
band-like,  dorsal  strise,  and  with  central  acuminate  warts ; 
anteriorly  a  bristled  proboscis,  prolonged  inferiorly  to  a  band  upon 


*  Animal  and  Vegetable  Parasites  of  tlie  Human  Body.  Translated  for 
Sydenham  Society.  1857.  From  Second  German  Edition.  By  Edwin  Lan- 
kester,  M.D. 

t  Pathological  Anatomy.    Syd.  Soc,  1854,  vol.  i. 
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the  tliorax ;  four  bristly  fore-feet  terminating  in  a  disc-plate, 
whilst  the  four  hind- feet  taper  into  lengthy  bristles.  It  burrows 
in  the  epidermis,  often  boring  beneath  it  a  canal  several  lines 
long,  at  the  termination  of  which  the  acarus  is,  on  close  inspection, 
seen  as  a  minute  whitish  speck,  marked  with  a  brown  point. 
When  the  said  canals  penetrate  to  the  cutis,  they  engender  the 
itch-vesicles  and  pustules.  (2)  The  follicle-mite  (Acarus  com- 
medouum,  sive  folliculorum),  an  elongated  acarus,  from  one-fifth  to 
one-third  of  a  millimetre  long,  and  about  one-twentieth  broad,  the 
head  having  two  lateral  antennae  and  an  intermediate  proboscis. 
The  head  passes  immediately  into  the  anterior  part  of  the  body, 
which  occupies  about  one-fourth  of  the  entire  mite.  From  it  pro- 
ject four  pair  of  very  short,  thick,  conoid,  three-pointed  feet,  each 
furnished  with  three  toes.  The  anterior  body  passes  without 
break  into  the  posterior,  which  gradually  tapers,  but  is  rounded 
off  at  the  extremity,  is  transversely  striated,  and  contains  a  finely- 
granidar,  brownish  mass.  It  inhabits  singly  or  numerously  the 
hair-sacs  and  sebaceous  follicles  on  various  parts  of  the  person. 
Amongst  other  anomalies,  it  occasionally  displays  only  six  feet, 
which  no  doubt  implies  an  earlier  state  of  its  development.  Its 
presence  is  probably  often  of  little  moment.  Occasionally,  how- 
ever, it  may,  by  stimulating  the  secretion,  engender  commedones, 
or  excite  inflammation  and  thus  give  rise  to  the  acne-pustule. 

To  these  two  parasitic  arachnida  may  be  probably  added  gnats 
and  mosquitoes ;  scorpions,  house-spiders,  and  hunting-spiders ; 
bees,  wasps,  and  hornets  (Kiichenmeister). 

Parasitic  Aimulata  are  equivalent  to  the  helminthoid  entozoa, 
or  worms,  in  a  mature  or  immature  state. 

Cestoid  or  tape-worms  are  characterized  by  their  enduring 
growth  and  by  the  great  length  to  which  they  attain.  They  con- 
sist of  a  succession  of  linked  joints,  of  which  the  fully-developed 
sexually-mature,  hindmost  ones,  become  cast  off  in  greater  or 
lesser  series  ;  whilst  at  the  neck  fresh  joints  are  continually  being 
reproduced.  As  in  these  again,  a  brood  is  rarely  seen  associated 
with  the  old  individuals,  whilst  the  separated  sexually-mature 
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joints  so  frequently  become  ejected,  it  is  probable  that  the 
embryones  are  developed  externally  to  the  animal  they  infest,  to 
re-immigrate  subsequently. 

The  ordinary  tape-worm  (Taenia  solium),  the  long-jointed  tape- 
worm, chain-worm,  is  a  white  or  yellowish-white  worm,  twenty 
feet  long  or  more,  anteriorly  thin,  roundish,  posteriorly  flat,  and 
from  three  to  six  lines  broad,  jointed.  The  joints  are  flat,  square, 
and  towards  the  distal  end  more  and  more  oblong-square,  resem- 
bling gourd-seeds  with  truncated  apices.  At  the  right  or  left 
margin,  often  alternately,  is  seen  a  wartlike  projection  marked  by 
a  pore  with  a  raised  brink.  This  is  the  orifice  of  the  sexual 
organ,  which  represents  a  cavity  dendritically  branched  throughout 
the  joint.  The  head  constitutes  at  the  very  thin  anterior  ter- 
mination, a  nodule-like  intumescence,  with  four  lateral  black 
points  in  relief.  There  are  four  suction-pores ;  and  between  them 
is  seated,  upon  a  slightly  raised  circle,  a  double  coronet  of  booklets. 
The  annulate  neck  is  studded  with  numerous  lime  corpuscles  of 
the  most  various  size.  Tsenia  solium  inhabits  the  small  intes- 
tine in  man,  almost  in  all  districts,  except  where  the  Bothrio- 
cephalus  latus  occurs.  Commonly  solitary,  as  many  as  nine 
(Eokitansky)  or  forty  (Kiichenmeister)  may  co-exist  in  the  same 
individual.  This  worm  occasions  the  well-known  annoyances,  but 
no  visible  anatomical  mischief. 

The  broad  or  broad-jointed  tape-worm  (Bothriocephalus  latus, 
Tsenia  lata)  resembles  the  last  in  many  particulars,  equalling  it  in 
length,  and  being  in  like  manner  jointed.  Its  joints  are  usually 
broader  than  those  of  T.  solium  ;  this  alone,  however,  is  not  a 
diagnostic  mark.  The  wartlike  projections  are  not,  as  in  the  other 
worm,  seated  at  the  margin,  but  at  the  centre  of  the  ventral 
surface.  Their  pore  leads  to  a  branched,  rosette-shaped  sexual 
organ.  The  head,  differing  from  that  of  T.  solium,  has  no  suc- 
tion-pores, but  two  longish  grooves.  This  worm  rarely  parts  with 
single  joints  or  links,  but  usually  with  a  greater  or  lesser  chain 
of  them.  It  inhabits  the  small  intestine  in  man,  but  is  strictly 
limited  to  Russia,  Poland,  Prussia  (trans  Vistulam),  Switzerland, 
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and  the  South  of  France.  If  it  occur  elsewhere,  it  is  assuredly- 
imported  from  one  of  those  countries. 

Tsenia  mediocanellata — so  named  by  Kiichenraeister,  from 
the  uterus  being  a  thick- walled,  straight  and  median  canal,  and  fully 
described  by  this  observer — is  thus  mentioned  by  Nicolai  :* 
"  Capite  inermi  aculeato  sessili,  articulis  dilatatis  brevioribus,  mar- 
ginis  utriusque  medio  latiore,  alterius  osculato,  majoribus  trans- 
verse striatis,  emarginatis.'' 

"  If,'^  observes  Kiichenmeister,  "  the  head  of  this  taenia  did 
not  resist  attempts  at  expulsion  with  such  extraordinary  obstinacy, 
it  would  long  since  have  been  recognised."  Segments  (proglot- 
tides) of  the  body  are  passed  more  abundantly  than  those  of  T. 
solium ;  from  which  it  may  be  inferred  that  the  reproduction  and 
growth  of  T.  mediocanellata  is  peculiarly  rapid.  These  segments 
are  constantly  and  extensively  passed  without  faeces  ;  they  occa- 
sion a  troublesome  itching  on  the  sphincter  ani  muscle  from  within  ; 
having  passed,  they  feel  cold  and  clammy,  and  are  apt  to  cling  to 
the  thighs,  on  which  they  deposit  their  eggs,  which  appear  like 
•white  damp  sand.  Segments  passed  with  the  faeces  may  also 
immediately  lay  their  eggs  on  them,  whereby  the  faeces  look  as  if 
sprinkled  with  white  sand.  This  taenia,  inhabiting  the  human 
intestine,  occurs  in  Europe  and  Africa.  A  variety  is  found  at 
the  Cape  of  Good  Hope  (Kiichenmeister). 

Taenia  nana  (Bilharz,  Von  Siebold)  is  thus  described  by 
Kiichenmeister  : — "  Corpus  filiforme,  depressum ;  caput  antice 
obtusum,  collum  versus  sensim  attenuatum,  acetabulis  subglobosis, 
rostello  pyriformi  uncinulorum  bifidorum  corona  armatum.  Ar- 
ticuli  transversi ;  cirri  unilaterales,  ovula  globosa,  testa  laevi 
simplice  (?)  instructa  -nro'"  magna.  Longitudo  totalis  6 — 10'". 
Patria  ^gyptus,  in  hominis  intestiuo  tenui  semel  reperta  numero 
permagno." 

Cestoid  or  tape-worms  may  be  found   in  immature  states. 


*  Neuer  Zeitschrift  fiir  Natur  und  Heilkunde,  Von  Ammou,  Clioulaut  und 
Ficinus,  i.  p.  464. 
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For  example,  the  larva  or  scolex  state  of  Taenia  solium  is 
known  as  the  Cysticercus  cellulosus.  Taking  Rokitansky's  descrip- 
tion,  it  consists  of  a  conical,  snow-white,  transversely  rugous  body, 
and  of  a  vesicle  which  is  its  caudal  extremity.  The  vesicle  is  oval, 
spherical  or  square,  in  muscles — cylindrical,  parallel  to  the  muscular 
fibres,  and  of  the  size  of  a  pea  or  haricot  bean,  in  rare  instances — 
for  example,  in  the  ventricles  of  the  brain — of  a  hazel  nut.  When 
the  animal  is  retracted  into  this  vesicle,  it  appears  as  a  white, 
spherical,  solid  body,  seated  somewhat  eccentrically  on  its  inner 
surface,  whilst  upon  the  vesicle  itself  is  observable,  externally,  a 
delicate  point-like  fold  or  depression  at  the  same  spot.  "When 
the  animal  is  external  to  the  vesicle,  a  condition  easily  brought 
about  by  puncturing  the  vesicle  and  pressing  the  hardish  spheri- 
cal body  between  the  finger  and  thumb,  a  pore  becomes  percep- 
tible, which  leads  to  the  interior  of  the  animal  pouch.  Taking 
the  size  of  the  caudal  vesicle  at  the  ordinary  one  of  a  pea,  the 
animal  itself,  i.e.  the  trunk,  would  about  equal  the  diameter  of 
the  vesicle,  both  together  measuring  from  six  to  twelve  lines  in 
length.  The  neck  is  short,  very  thin,  and,  like  the  body,  wrinkled. 
Upon  it  is  seated  the  largish,  bulb-shaped,  or  rhomboidal  head, 
upon  which  there  is  at  each  angle  a  circular  suction-cup  ;  and 
midway  between  these  a  proboscis,  cone-shaped,  in  its  protruded 
state,  with,  at  its  extremity,  a  coronet  of  booklets,  consisting  of 
a  double  row,  about  thirty-two  in  all,  which,  when  retracted,  pack 
up  into  a  funnel-shaped  cup.  The  two  circles  of  booklets  are 
identical  in  shape  ;  those  of  the  outer  circle  are,  however,  much 
smaller,  while  both  are  so  disposed  that  the  larger  and  smaller 
booklets  alternate  with  each  other.  The  above-mentioned  trans- 
versely-wrinkled anterior  portion  of  the  creature  is  covered  with 
fine  black  contoured  molecules,  and  studded  with  several  super- 
imposed layers  of  lime  corpuscles,  which  close  to  the  caudal 
vesicle,  suddenly  and  entirely  disappear.  This  anterior  portion, 
and  the  caudal  vesicle,  consist  alike  of  membrane  almost  struc- 
tureless. The  latter  is  besprinkled  with  countless  fat-molecules, 
and  contains  a  watery,  slightly  albuminous,  and  neutral  fluid. 
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"Wherever  the  cysticercus  may  be  found  in  textures^  it  is 
enclosed  within  a  second  cyst  of  fibrous  texture.  This  mem- 
brane is  permeated  by  delicate  blood-vessels,  and  is  rendered 
transparent  by  acetic  acid.  If  the  cysticercus  be  free,  within  a 
cavity,  as  within  the  cerebral  ventricles,  it  is  then  uninvested ; 
showing  that  the  outer  cyst,  in  other  localities,  is  adventitious. 

When  the  creature  perishes,  as  frequently  happens  from  dis- 
ease of  the  outer  cyst,  the  caudal  vesicle  becomes  semi-opaque, 
collapsed,  its  contents  turbid,  displaying  the  said  lime  corpuscles 
and  booklets,  which,  together  with  a  granulate  mass,  are  found 
floating  in  its  fluid.  The  entire  creature  softens  and  liquifies, 
afterwards  condenses,  and  eventually  settles  into  a  cretaceous  con- 
cretion. Meanwhile,  the  outer  cyst  shrivels  into  a  thick-mem- 
braned  capsule,  which  isolates  this  concretion. 

Mature  taeniae  are  found  only  in  the  intestine,  but  the  im- 
mature in  other  parts  of  the  body. 

Thus,  Cysticercus  cellulosus  occurs  in  the  brain,  in  the  striated 
muscles,  including  the  heart,  and  in  the  areolar  tissue.  It  may 
1  also  be  free — without  its  outer  cyst — in  the  ventricles  of  the 
I  brain,  and  in  the  chambers  of  the  eye.  It  sometimes  occurs  in 
'  the  muscles  and  brain  simultaneously,  in  great  multitudes.  Even 
:in  the  brain  it  is  usually  borne  imperceptibly.  When  present 
there  in  great  numbers,  however,  it  often  occasions  vertigo,  and 
:  it  has  proved  fatal  by  exciting  inflammation  in  its  vicinity. 

A  variety — Cysticercus  tenuicollis,  or  visceralis— is  now  rare. 
It  has  been  found  in  the  human  mesentery,  and  in  the  liver 
(Kiichenmeister.) 

Echinococcus  hominis,  the  E.  altricipariens  of  this  last-named 
.  authority,  is  regarded  by  him  as  another  form  of  immature  tsenia. 
'  This  entozoon,  and  the  cysts  in  which  it  is  formed  in  great  num- 
bers, have,  according  to  Rokitansky,  the  following  characters  :  ■ 

Within  a  sac  of  fibroid  texture  is  enclosed  a  solitary,  independent 
•thoroughly  distended  vesicle,  containing  a  limpid,  serous  .fluid,  or 
I  else  inclosing,  as  a  parent  vesicle,  other  similar  vesicles,  spherical 
or  flattened  by  mutual  compression,  either  floating  at  large  in  the 
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contained  fluid,  or  sessile  upon  the  inner  membrane  of  the  said 
parent.  These  sub-vesicles  range  in  size  from  that  of  a  poppy- 
seed  to  the  magaitude  of  a  goose's  egg  and  more.  In  number 
they  may  amount  to  hundreds,  so  that  the  serous  fluid  of  the 
parent  vesicle  is  but  little. 

In  very  voluminous  sacs,  the  parent  vesicle  commonly  appears 
to  be  wanting.  Either  it  has  split  up  and  mixed  with  the  younger 
vesicles,  or  it  has  disappeared  by  the  excessive  attenuation  conse- 
quent on  its  enlargement.  The  sub-vesicles  occasionally  contain 
others  similar,  of  a  third,  and  these  again,  in  rare  instances,  of  a 
fourth  generation.  On  the  inner  surface  of  the  sub-vesicles  is 
frequently  found  a  whitish,  opaque,  gritty  efflorescence,  and 
densely-nestled  animalcules.  They  are  the  echinococci.  Their 
characters  vary  with  their  development. 

When  developed,  this  entozoon  (Echinococcus)  has  a  tsenioid 
head,  with  four  lateral  suction-pores,  and  a  proboscis  garnished 
with  a  double  coronet  of  booklets.  The  head  is  distinguished 
from  the  thicker,  spheroid  trunk,  by  an  annulate  indentation. 
From  the  proboscis  a  longitudinal  striation  runs  to  the  posterior 
part ;  and,  commencing  from  these  strise,  the  body  of  the  animal 
is  transversely  striated.  The  posterior  termination  is  a  transverse 
cleft,  in  which  is  inserted  a  cordlike  formation,  by  means  of  which 
the  creature  maintains  its  seat  upon  the  vesicle.  Between  the 
striae  of  the  trunk  are  spherical  or  oval  limelike  corpuscles, 
resembling  those  upon  the  cysticercus. 

Such  being  its  developed  state,  it  is  met  with  under  various 
other  shapes.  Eor  example,  it  appears  as  an  elongated  sphere,  in 
the  centre  of  which  the  coronet  of  booklets  appears  perspicuous 
when  the  head  is  retracted ;  or  it  assumes  the  shape  of  a  heart, 
a  pitcher,  or  even  of  a  horse-shoe. 

Echinococcus  cysts  are  particularly  frequent  in  the  liver,  less 
and  less  so  in  the  sub-peritoneal  areolar  tissue,  peritoneum,  omen- 
tum, striated  muscles — including  the  heart,  in  the  brain,  the  spleen 
— mostly  in  concurrence  with  others,  in  the  liver,  in  the  kidneys  ; 
very  rarely  in  the  lungs  and  bones.    Not  unfi'equently  they  occur 
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iu  several  organs  simultaneously.  Thus,  they  may  infest,  in  vast 
numbers,  both  the  peritoneum  and  the  abdominal  viscera.  In  mag- 
nitude, the  sacs  sometimes  attain,  or  even  exceed,  the  diameter  of 
a  foot.  Echinococcus  cysts  occasionally  become  perilous  through 
their  volume,  and  when  present  in  great  numbers  prove  fatal 
through  exhaustion  and  general  wasting,  or  by  inflammatory  and 
suppurative  processes. 

A  variety — Echinococcus  scolicipariens,  E.  veterinorum — has 
been  seen  in  the  human  eye  by  Gescheidt  and  by  Eschricht, 

Acephalo-cysts  are  regarded  by  Rokitansky  as  nothing  more 
than  those  vesicles  -which  the  echinococci  inhabit,  but  which  are 
in  some  instances  sterile.  These  cysts  are,  therefore,  not  indepen- 
dent formations,  and  such  is  Siebold's  opinion.  Kiichenmeister 
now  considers  them  independent  living  beings.  "  They  are,"  says 
he,  "six-hooded  cestode  embryos,  the  growth  of  which  has  proceeded 
■without  hindrance,  but  which  nevertheless  have  remained  barren, 
or,  more  correctly,  have  never  attained  to  proliferation  and  the 
production  of  scolices." 

Another  species  of  Cysticercus — according  to  Creplin,  the  Cysti- 

•  cercus  vesicae  hominis,  so  named  because  he  supposed  it  came  from 
the  urinary  bladder  of  man — is  probably  Echinococcus  altricipa- 

:  riens,  and  comes  from  the  kidney  (Kiichenmeister). 

Nsematoid   or   round- worms,  thread- worms,    present  many 

•  varieties  as  parasitic  entozoa  in  the  human  subject. 

The   cylinder-AVorm — Ascaris   lumbricoides — is  quill-shaped, 
tapering  towards  both  extremities,  especially  towards  the  anterior  ; 
:  from  five  to  twelve  inches  long ;  has  four  longitudinal  striae,  two 
I  of  which  are  more  marked  j  densely  marked  with  transverse  stria ; 
:  semi-transparent,  so  that  the  intestinal  canal  and  the  organs  of 
:  reproduction  are  transpicuous.     The  junction  of  the  head  to  the 
body  is  indicated  by  an  annular  groove,  and  on  the  head  are  three 
!  little  valves,  which  encircle  the  mouth.    The  caudal  extremity  is 
:incurvate,  especially  in  the  male.    Sexes  distinct,  the  male  being 
:  smaller  and  narrower,  and  having  at  its  caudal  extremity  a  thin 
penis,  sometimes  double.    The  female,  larger,  exhibits  at  its  upper 
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third  a  fissure,  as  the  orifice  to  the  organs  of  generation,  which 
contain  ovaries  and  oviducts  of  enormous  length.  This  entozoon 
infests  the  ileum,  often  in  extraordinary?  number^  forming  groups 
and  conglomerate  masses.  A  brood  is  never  seen  ;  the  ova,  there- 
fore, are  probably  hatched  extraueously  to  the  human  body,  to 
re-migrate  thither  afterwards,  as  the  living  brood.  Perforation  of 
the  intestine  (migration  extraneous  to  the  intestine)  and  its  con- 
sequences, are,  to  say  the  least,  extremely  rare. 

The  hook-tail,  maw-worm — Ascaris  vermicularis  (Rudolphi), 
Oxyuris  vermicularis — is  a  little  thin  white  worm.  Sexes  dis- 
tinct. The  male,  very  rare  and  small,  with  spiral  convoluted  tail, 
annulate.  The  head  of  either  has  a  transparent  swelling,  which, 
under  the  microscope,  appears  as  a  wing-like  membrane. 

It  inhabits  the  colon,  and  especially  the  rectum,  occasioning 
both  here  and  in  the  vagina,  into  which  it  creeps,  an  intolerable 
itching.  As  it  is  never  accompanied  by  a  brood,  it  probably 
migrates  as  the  impregnated  female. 

The  hair-head  or  whip-worm — Trichocephalus  dispar — is  fili- 
form, the  anterior  part  hair-like,  the  posterior  considerably  thicker, 
from  one  and  a  half  to  two  inches  long.  Sexes  distinct.  The  male 
at  its  posterior  part  is  spirally  convoluted,  and  its  penis  is  contained 
in  an  elongated,  funnel-shaped,  violet-coloured  sheath.  The 
posterior  part  of  the  female  is  not  spiral. 

This  entozoon  infests  the  csecura,  singly,  and  frequently  also  in 
multitudes  (especially  in  the  dead  bodies  of  persons  who  have 
died  of  protracted  typhus  or  similar  diseases),  without  occasioning 
any  extraordinary  symptoms.  The  females  are  loaded  with  ova, 
which  are  not,  however,  developed  in  this  locality. 

Trichina  spiralis  is  regarded  by  Kiichenmeister  as  the  progeny 
of  Trichocephalus  dispar ;  and  by  Rokitansky  as  a  strayed 
nematodon,  which,  without  coming  to  maturity,  encysts  itself, 
perishes,  and  cretifies  within  a  second  cyst  thrown  out  from 
the  textures.  In  the  inner  cyst,  amidst  a  granular,  viscid, 
transparent  fluid,  lies  the  worm,  perfectly  free,  and  generally 
rolled  up  in  two  and  a  half  spiral  convolutions.    When  extended, 
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it  is  from  one-twentyfifth  to  one-thirtieth  of  aa  inch  long,  and 
about  one-sixhundredth  broad,  lumbricoid,  thread-like  at  both 
extremities,  although  more  pointed  at  the  one  than  at  the  other. 
Internally  is  a  winding  canal,  supposed  to  be  the  intestine,  and  a 
granular  organ,  the  designation  of  which,  as  an  ovary,  is  without 
doubt  erroneous  (Rokitansky). 

Occasionally,  the  cyst  contains  two,  or  even  three  worms. 

Trichina  spiralis  inhabits  the  voluntary  muscles,  and  always  in 
vast  multitudes,  the  muscles  appearing  to  the  naked  eye  studded 
with  little  white  specks.  The  cysts  always  lie  with  their  long 
diameter  in  the  course  of  the  muscular  fibres. 

This  worm  and  the  Cysticercus  cellulosus  are  the  two  parasitic 
worms  which  infest  the  voluntary  striated  muscles  in  the  human 
subject ;  but  the  latter  worm  inhabits  the  muscular  fibres  of  the 
heart  also,  besides  other  textures  and  organs.  Trichina  spiralis  is 
related  to  Trichocephalus  dispar,  a  nsematoid  or  round-worm  ;  and 
Cysticercus  cellulosus  is  the  scolex  of  Taenia  solium,  a  cestoid  or 
tape- worm. 

The  guinea-worm — Filaria  medinensis — is  another  nsematoid 
worm,  about  the  thickness  of  packthread,  whitish,  from  half  a  foot 
to  several  feet  long,  at  the  broader  end  obtunded,  terminating  be- 
hind in  a  pointed  curve.  Peculiar  to  tropical  countries  of  the  Old 
World,  but  especially  to  Guinea,  it  inhabits  the  snb-cutaneous  cel- 
lular tissue,  particularly  of  the  lower  extremities,  but  occasionally 
also  of  the  scrotum,  the  trunk,  and  the  throat.  Having  spent  its 
earlier  period  out  of  the  body,  it  burrows  beneath  the  skin,  and 
resides  in  the  areolar  tissue  for  a  considerable  time,  say  several 
months;  then  it  again  perforates  the  skin  from  within,  in  order  to 
deposit  its  offspring,  or,  it  may  be,  to  migrate  for  this  purpose  al- 
together. It  would  seem  that  hitherto  none  but  females  have  been 
observed ;  accordingly,  they  must  have  introduced  themselves  in  the 
impregnated  state.  These  migrations  are  attended  with  inflammation 
and  ulceration,  which  continue  for  a  considerable  period. 

Other  species  of  na^matoid  parasitic  worms  are  comparatively 
unimportant,  being  either  rare  or  questionable.  Of  these  are  the 
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giant  strongle — Strongylus  gigans — a  cylindrical  worm,  very  large, 
from  five  inches  to  three  feet  long,  and  from  two  to  six  lines  in 
thickness  ;  when  recent  of  a  fine  red  colour ;  it  inhabits  the  kid- 
neys, but  is  rare  in  man  and  brutes.  Filaria  bronchialis,  once 
seen  by  Trentler  in  a  degenerated  bronchial  gland  in  the  human 
subject.  Filaria  oculi  humani,  in  the  liquor  morgagni  and  in 
the  cataractous  lens  (Gescheidt,  Nordmann).  Ancyclostomum 
duodenale  (Dubini),  in  the  duodenum.  Certain  filaria  in  the 
blood  (Kleuke).  Spiroptera  hominis  (Barnett),  in  the  urine. 
And  the  Dactylius  aculeatus  (Curling),  also  in  the  urine. 

Trematode,  or  suction-worms,  are  especially  characterized  by 
their  peregrinations  and  metamorphoses.  None  of  these  parasitic 
worms  are  commonly  found  in  man. 

Liver-fluke — Distoma  hepaticum,  and  D.  lanceolatum — are  flat, 
melon-seed  or  lancet-shaped,  soft  worms,  of  a  yellowish-white 
colour,  with  two  suction-pores,  one  of  which  is  seated  at  the  head 
extremity;  the  other,  which  terminates  csecally  at  the  belly 
between  the  two,  is  the  sexual  orifice.  They  are  hermaphrodites. 
D.  hepaticum  is  the  larger,  being  from  four  to  eight,  or  even  four- 
teen, lines  long,  and  from  one  and  a  half  to  six  broad,  with  a 
branched  intestinal  canal.  D.  lanceolatum,  as  the  smaller,  is  from 
two  to  four  lines  long,  and  about  one  broad.  Its  intestinal  canal  is 
bifurcated.  Both  infest  the  liver  of  the  herbivora,  but  rarely  of 
man.  The  latter  species  has  been  seen  only  once  in  the  human 
subject. 

Other  species  of  Distoma  are  even  more  unimportant  ;  and 
being  fully  described  in  special  works  on  parasites,  I  need  but 
mention  them,  and  the  parts  of  the  human  body  in  which  they 
may  be  found. 

Distomura  heterophyes  (Von  Siebold),  discovered  by  Bilharz, 
is  peculiar  to  Egypt.  It  has  been  found  twice  in  the  small  intes- 
tine, where  however  large  numbers  were  present. 

Distomum  htematobium  (Bilharz),  also  peculiar  to  Egypt. 
Found  in  the  vena  portae  and  its  branches,  and  in  the  walls  of  the 
urinary  bladder.  Kiichenmeister  adds — "in  venis  meseraicis  reperi- 
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uatiir  mares  feminam  in  canali  gynajcophoro  gerentes,  in  venis 
intestinalibus  et  hepatico,  in  vena  lienali,  semper  vidui," 

Distomum  oplithalmobium  (Diesing),  D.  oculi.  Discovered 
once  in  the  eye  of  a  child  five  months  old,  born  with  lenticular 
cataract,  and  who  died  from  infantile  atrophy.  Four  specimens 
of  Distoma  were  found  between  the  lens  and  its  capsule 
(Gescheidt). 

Infusoria  occur  as  the  lowest  forms  of  animal  parasites. 

Denticola  hominis  (Ficinus)  (?)  is  an  aciliated  infusorium,  with 
its  mouth  on  the  ventral  surface^  and  probably  furnished  with  a 
carapace.  It  is  regarded  by  Ficinus  as  a  distinct  genus,  allied  to 
the  Monades  and  Vibriones.  The  species,  according  to  this  ob- 
server, are  numerous,  as  almost  every  mammal  has  its  peculiar 
species. 

This  parasitic  infusorium  inhabits  the  tartar  of  the  teeth.  Fici- 
nus discovered  his  Denticola  in  all  persons  having  teeth,  especially 
in  the  interstices  of  the  molars  ;  more  rarely  on  the  mucous  mem- 
brane of  the  mouth,  scarcely  at  all  in  the  saliva,  but  especially  when 
the  teeth  were  neglected,  and,  in  immense  numbers,  in  hollow 
teeth.  In  spirituous  and  acid  fluids,  and  fluids  mixed  with  cigar 
smoke  and  spices,  they  do  not  live  in  the  superficial  strata,  but 
still  exist  in  the  lower  ones. 

The  so-called  Trichomonas  vaginalis  occurs  only  in  women 
with  gonorrhoeal  discharge ;  but  its  animal  nature  is  uncertain. 
It  is  possibly  or  probably  only  ciliated  epithelium. 

Vegetable  parasites  are  prone  to  infest  the  human  body  j  they 
all  belong  to  the  great  class  Thallogens  (Lindley),  and  to  the  orders 
Alg£e  and  Fungi,  exclusively. 

The  characters  of  their  structure,  and  the  pathological  appear- 
ances of  the  textures  or  parts  afiected,  are  fully  described  by 
Kiichenmeister,  from  the  most  recent  observations  and  authentic 
sources  of  information  respecting  these  parasites.  I  have  therefore 
selected  the  more  important  particulars  from  his  description  of 
them,  as  follows  : — 

Parasitic  Alg£E  found  upon  living  animals  (including  man), 
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consist  of  cylindrical  or  flattened  filaments,  single  or  branclied,  fre- 
quently with  dissepiments,  or  apparently  articulated  at  certain  dis- 
tances, and  containing  greenish  or  grayish  molecular  granulations 
in  varying  quantities.  Each  of  these  granular  masses  is  called 
a  "  gonidium,"  whilst  the  granulated  cell-contents  are  called  the 
"  endochrome.^'  These  algse  have  no  special  apparatus  for  fixing 
them  in  the  mucus  of  the  afiected  animal,  they  are  held  firm  by 
the  crossing  of  the  fibres. 

The  reproductive  system  consists  of  the  "  sporangium  "  and 
the  "  spores." 

The  sporangium,  conceptacle,  or  spore-case,  is  the  organ  in 
which  the  spores  originate,  are  developed,  and  enclosed.  It  is 
formed  from  a  variously- shaped  vesicle,  which  is  universally  of 
larger  size  than  the  cells  of  the  vegetative  system,  and  originates 
in  the  extreme  cell  of  a  tube  whose  contents  serve  for  the  produc- 
tion of  the  spores. 

The  spores,  sporules,  corps,  reproducteurs,  sporidia,  spora, 
sporulse,  corpora  or  cellulse  gonimicse,  spermatia,  &c.,  are  round  or 
oval  bodies,  containing  universally  in  their  interior  finely-granu- 
lated corpuscles.  They  vary  in  size,  but  are  easily  distinguished 
either  by  their  appearance  or  their  germination. 

Man,  according  to  Robin,  grows  on  his  body  ten  species  of 
Algse,  distributed  in  five  genera ;  or,  if  the  five  species  of  Lepto- 
mitus  are  to  be  regarded  as  one,  then  five  species  in  five  genera ; 
or,  if  the  genus  Leptomitus  is  a  depauperated  fungus,  incapable 
of  fructifying,  because  deprived  of  air  (Robin),  then  four  species  in 
four  genera.  They  all  belong  to  the  class  Isocarpese,  and  to  the 
order  Eremosperraese  with  the  exception  of  Miresmopsedia  ventriculi, 
which  Meyeu  has  placed  in  the  tribe  Palmellese. 

Cryptococcus  cerevisise,  Torula  cerevisise — ferment  or  yeast- 
plant — is  a  parasitical  plant  composed  of  round  or  oval  cells,  which 
often  present  in  their  interior  one  or  two  little  corpuscles  more 
like  globules  of  oil,  or  the  nucleus  of  a  cell,  than  a  vesicle.  They 
are  propagated  by  small  projecting  bodies  on  the  sides  of  the 
cells,  which,  when  they  attain  the  size  of  the  parent  cells,  give 
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I  origin  to  new  germs,  and  form  a  row  of  from  three  to  five  elongated 
.  cells,  but  never  a  cylindrical  stem.  In  the  air  it  immediately  decom- 
poses; it  therefore  does  not  fructify  (in  the  air)  as  Fungi  do.  The 
presence  of  one  or  two  brilliant,  highly  refractive  globules  within 
the  cells,  and  which  are  often  regarded  as  globules  of  oil,  is  very 

I  characteristic. 

This  plant  is  not  peculiar  to  yeast ;  it  forms  in  diabetic  urine, 

I I  and  is  developed  morbidly  in  the  secretions  of  the  mouth,  oesopha- 
'  1  gus,  stomach,  and  intestines,  or  is  introduced  into  these  parts  by 

1  means  of  beer.  It  has  also  been  found  in  the  black  fur  of  the 
t  tongue  of  persons  labouring  under  typhus  (Hannover)  ;  in  the 
imouth  of  a  woman  who  had  long  previously  suffered  from  disease 
cof  the  womb  (Lebert)  ;  in  faeces  and  vomited  matter  (Vogel) ;  in 
:  tthe  bitter  fluid  vomited  by  a  woman  who,  after  fasting  many  weeks, 
£ate  some  decomposing  apples  (Robin) ;  in  a  woman  who  for  eight 
jyeai's  had  laboured  under  hysteria,  accompanied  during  four  years 
vwith  daily  vomiting — the  vomited  matter  contained  the  yeast  plant 
( (Gruby)  ;  in  the  vomited  matter  from  a  cholera  patient  (Bennett), 
aand  constituting  the  so-called  "cholera  fungi  "  of  Swayne,  Brittan, 
aand  Budd,  which  they  discovered  in  the  stools  and  vomited  matter 
Icof  cholera  patients,  and  which  the  latter  observer  discovered  in  the 
jvwater  and  air  of  the  affected  place.  The  identity  of  this  "  fungus  " 
aand  the  yeast  or  ferment  alga  has  been  demonstrated  by  Baly, 
(Gull,  Griffith,  Bennett,  Robertson,  Robin,  and  others.  This 
I  fungus  "  may  occur  in  the  urine  of  persons  affected  with  scarlet 
ftfever  (Vogel,  Ilmoni) ;  thus  showing  that  sugar  is  not  necessary 
llfor  its  production.  It  has  also  been  seen  in  the  urine  of  cholera 
ppatients  (Herapath,  R.  Quain). 

The  relation  of  this  plant  to  fermentation  is  not  that  of  cause 
land  effect.  In  all  cases  fermentation  has  commenced  previous  to 
khe  development  of  the  cryptococcus.  Decomposition  of  saccharine 
toaatter,  or  liquid  acids  at  a  favourable  iemperature,  as  in  the  in- 
fcestine,  is  accompanied  with  its  development. 

Merismopsedia  ventriculi  (Meyen),  Sarcina  ventriculi  (Good- 
isir),  is  a  transparent  plant,  formed  of  cubical,  elongated,  pris- 
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matic,  or  irregular  masses,  which  are  ordinarily  composed  of  eight, 
sixteen,  or  sixty-four  cubical  cells.  Each  cell  is  divided  on  its  sur- 
face by  slight  furrows,  into  four  prominences  (pustula,  Goodsir). 
The  neighbouring  cells  touch,  or  barely  touch  each  other,  and  are 
usually  of  a  faint  red  colour.  The  internal  nucleus  has  the  bright 
brown  colour  of  the  entire  mass. 

Discovered  in  vomited  and  faecal  matters,  and  coming  therefore 
from  the  stomach  or  intestine,  this  plant  may  also  occur  in  urinary 
deposits,  "  et  pene  tabido  et  abscessum  gangrsenosorum  ex  c.  pul- 
monum  " — (Kiichenmeister). 

Leptothrix  buccalis  consists  of  small,  semi-transparent,  finely 
granular,  yellowish  masses,  of  variable  shape  and  size ;  and  of  nu- 
merous round,  straight  filaments,  free  at  one  end,  and  by  the  other 
planted  in  the  granular  mass.  When  highly  magnified,  small 
round  granules — spores,  are  seen  between  the  filaments.  The 
filaments  depend  sometimes  from  a  kind  of  stem,  but  there  is  no 
branching  or  movement  of  the  filaments,  nor  are  there  sporangia, 
or  clearly,  spores  present.  Vibriones  are  associated  with  this  para- 
site, but  they  are  very  small,  and  always  mixed  with  epithelial  cells, 
mucus  and  pus-globules,  and  molecular  matter.  Individual  fila- 
ments may  be  free  in  the  saliva  (Lebert). 

The  soil  on  which  these  plants  grow  is  the  decomposing  deposits 
of  food  which  lie  between  the  papillae  of  the  tongue  and  their 
processes  ;  also  in  great  abundance,  and  very  fine,  on  the  soft  ^ 
masses  of  food  which  collect  between  the  teeth  when  unbrushed, 
and  especially  if  such  matter  is  allowed  to  accumulate  for  some 
days ;  between  the  tonsils  in  a  dead  body,  they  were  found  by 
Wedl ;  in  the  stomach  and  small  intestines  frequently ;  and  Robin 
observed  them  in  the  stools  of  typhus  patients. 

Leptomitus  urophilus,  the  nature  of  which  is  still  doubtful, 
occurs  "in  urina  morbosa  cum  filis  emiosa"  (Rayer). 

Leptomitus  (?)  Hannoverii  is  developed  upon  the  living  body 
on  the  tongue  and  pharynx.  The  structure  of  this  parasite  has 
been  differently  described  by  Hannover,  Meyer,  and  Robin. 

Leptomitus  (?)  epidermidis — in  white  vesicles,  like  those  of 


ELEMENTS  OF  PATHOLOGICAL  ANATOMY. 


131 


I  eczema,  after  poultices,  and  which  formed  on  the  back  of  the 
!  hand — a  reddish  fluid,  contained  a  number  of  "  byssoid  filaments," 
I  which  were  very  long,  frequently  divided  transversely ;  but  were 
;  less  clearly  transparent  and  articulated  than  the  filaments  of 
•  "  muguet."  Partition  walls  could  be  clearly  seen,  especially 
t  towards  the  ends  of  the  primitive  filaments,  and  in  the  secondary 
1  branches.  Spores  were  not  seen  within  the  filaments,  but  free  in 
tthe  sporidia.  The  latter  had  an  elliptical  form,  straight  or 
sslightly  bent,  and  were  divided  into  two  cavities  by  a  partition 
iwall.  These  facts  are  according  to  the  observations  of  Gubler,  who 
idiscovered  this  parasite. 

Leptomitus  uteri,  discovered  by  Lebert  (1850)  in  uterine  mucus, 
Mias  since  been  more  accurately  described  by  Robin. 

This  parasitic  alga  consists — (1)  of  naked  tubes,  which  are  more 
wr  less  elongated  and  branched,  and  without  partition  walls  and 
{granulations  in  their  interior.  (2)  Of  tubes  a  little  broader, 
larticulated,  and  furnished  with  partition  walls  of  varying  length, 
Bometimes  branched,  and  which  are  terminated  by  granulated 

k lasses  or  spores.     (3)  Of  spores  which  are  sometimes  formed  of 
void,  elongated,  granulated  cells,  with  one  or  two  clear  drops  in 
:heir  interior,  and  sometimes  of  ovoid  or  spherical  cells  with 
prolongations.   The  last  cell  of  the  receptaculum  which  bears  the 
sppores  is  ordinarily  more  swollen  than  the  others,  and  a  little 
granulated. 

Leptomitus  (?)  muci  uterini — discovered  by  Wilkinson  in  a 
)Duriform  discharge  from  the  uterus  of  a  woman  seventy-six  years 
>l)ld.  It  consisted  of  primary  and  secondary  filaments.  Their 
•ddges  were  colourless.  They  were  of  various  lengths  and  bent. 
Itlendered  transparent  by  acetic  acid,  these  filaments  were 
hhen  seen  to  consist  of  elongated  cells,  disposed  end  to  end, 
»s  in  many  fresh-water  confervse.  In  some  of  the  filaments 
bhis  cellular  structure  disappeared,  and  they  appeared  as  simple 
^laments. 

The  primary  filaments  were  from  two  to  six  times  larger  than 
he  secondary.    The  broadest  were  shortest,  and  terminated  at 
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one  end  bluntlvj  and  at  the  other  with  a  bundle  of  six  or  seven 
long  secondary  filaments.  The  blunt  ends  of  the  primary  filaments 
seemed  to  be  adapted  to  form  partition  walls  and  spores.  Asso- 
ciated were  certain  ovoid  or  spherical  corpuscles,  which,  when 
treated  with  acetic  acid,  mostly  presented  a  nucleus. 

Leptomitus  (?)  Oculi. — After  inflammation  of  both  eyes,  which 
was  attended  with  a  sudden  "  sanguineous  enlargement"  in  the 
left,  but  which  subsided  under  warm  fomentations  and  a  foot- 
bathj  epiphora  and  a  flashing  in  the  eye  remained.  By  resting 
the  eye  this  also  disappeared;  when  suddenly,  and  without  any 
obvious  cause,  figures  of  a  constant  form  were  seen  with  the  left 
eye,  and  musca  volit antes  with  the  right.  The  last  affection  dis- 
appeared, but  there  remained  in  the  field  of  vision  of  the  left  eye 
a  constant  form,  which  moved  itself  in  a  definite  manner  in 
various  directions.  Subsequently,  the  patient  had  a  fall  from  a 
carriage,  when  the  movements  of  the  figure  became  more  free. 
Helmbrecht,  who  had  observed  all  these  facts,  now  made  a  punc- 
ture in  the  lower  part  of  the  cornea,  to  allow  of  the  passage  of  the 
body  supposed  to  be  loosened  by  the  fall.  In  the  fluid  which 
came  away,  there  was  found,  by  microscopic  examination  with  a 
power  of  280  diameters,  a  branched  vegetable  body,  divided  into 
four  parts,  which  consisted  of  confervoid  cylinders  and  rows 
of  spores.  After  this  operation  the  patient  quite  recovered. 
Hannover,  in  his  recent  work  on  the  eye  (1852),  has  related  a  very 
similar  case. 

This  parasitic  plant  much  resembles  the  ferment  alga. 

Oscillaria  intestini  is  another  parasitic  alga,  composed  of  a 
number  of  elongated  filaments,  with  partition  walls  which  cross 
each  other  in  all  directions.  Each  of  the  cells  is  considerably 
elongated,  and  contains  a  quantity  of  green  matter.  According  to 
Farre,  the  spores  of  this  alga  must  have  been  taken  into  the  intes- 
tine by  drinking  w^ter.  He  found  it  enveloped  in  membranous 
reddish  masses,  which  came  away  during  an  attack  of  colic  in  a 
dyspeptic  woman. 

Fungi  are  the  only  other  order  of  vegetable  parasites,  and 
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include  several  species.  According  to  Lindley's  definition,*  they 
are  "  cellular,  flosverless  plants,  nourished  through  their  thallus 
(spawn  or  mycelium)  living  in  air  ;  propagated  by  spores,  colour- 
1  less  or  brown,  and  sometimes  enclosed  in  asci,  destitute  of  green 
igonidia."  To  render  this  definition  clearly  intelligible,  it  is 
I  necessary  to  bear  in  mind  the  precise  meaning  of  the  technical 
(terms  employed  in  it.  Thus,  "thallus"  represents  the  fusion  of 
I  root,  stem,  and  leaves  into  one  general  mass ;  "  asci"  are  tubes  in 
'which  the  spores — "reproductive  spheroids" — are  contained,  and 
'  which  are  then  named  sporidia ;  "  gonidia"  are  reproductive 
{ germs  of  a  green  colour. 

Trichophyton  tonsurans  (Malmsten)  is  the  fungus  of  Porrigo. 
'.  P.  circinata  and  P.  tonsoria  are  synonyms  for  the  disease  accom- 
]  panying  this  fungus. 

The  filaments  placed  in  rows  in  which  the  spores  originate, 
I  have  undulated  edges,  and  show  in  their  interior,  at  small  intervals, 
Ithe  spores;  round,  transparent,  and  half  as  large  as  blood-cor- 
I  puscles.  Many  have,  in  their  interior,  a  distinct  spot  or  vaguely- 
( defined  nucleus ;  many,  when  they  are  elongated  in  shape,  appear 
ito  have  a  constriction  in  their  middle. 

This  fungus  is  not  found  between  the  cells  of  the  epidermis, 
Ibut  in  the  substance  of  the  root  of  the  hair  itself;  though  it  is 
( doubtful  whether  the  fungus  thrives  only  in  diseased,  or  also  in 
1  healthy  hair,  after  its  spores  have  once  penetrated  the  substance  of 
1  the  hair.  The  spores  form  at  first  a  round  heap,  which  spreads 
I  more  or  less  upwards  into  the  hair,  which  thus  becomes  enlarged 
!  (tinea  or  herpes  tonsurans).  The  fungus  continues  to  grow  with 
t  the  hair,  and  when  it  has  grown  3  or  3  mm.  above  the  skin  to- 
i  gether  with  the  hair,  the  latter  breaks  off. 

Effects  of  the  parasite  : — Small  rugged  elevations  on  round 
5  spots  are  produced,  chiefly  on  that  part  of  the  head  which  is 
(  covered  with  hair,  and  which  give  to  it  the  appearance  of  seal-skin. 
'  "Wherever  the  hair  has  broken  off,  the  part  is  bald.    In  such 
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patches  the  skin  is  dry,  firmer,  and  more  contracted  than  the  sur- 
rounding integument.  Small  round  inequalities,  resembling  goose- 
skin,  may  be  seen  and  felt.  The  colour  of  the  skin  is  slightly 
bluish,  and  when  scratched  it  becomes  covered  with  a  white  dust 
like  fine  bran.  The  disease  begins  in  a  very  small  spot  in  the 
middle  of  the  circle  which  it  afterwards  forms,  and  spreads  from 
thence  eccentrically.  The  same  mode  of  diflfusion  is  observed 
when  the  patches  are  eventually  uniting  into  one.  Sometimes 
this  disease  spreads  over  all  the  hair  of  the  body,  and  even  attacks 
the  nails. 

Trichophyton,  or  Mycoderma  (Giinsburg)  Plicae  polonicse. — 
Difierent  views  are  entertained  by  observers  respecting  the  import 
of  this  parasite  :  some  regarding  it  as  a  pathognomonic  sign  of 
Plica  polonica,  while  most  modern  writers — J.  Miiller,  Miinter, 
Baum,  Simon,  Hessliug,  Skoda,  and  F.  Miiller,  regard  it  as  merely 
an  accidental  concomitant  in  the  case  in  which  Giinsburg  originally 
made  his  discovery. 

This  parasite  consists  of  articulated  filaments.  The  spores 
are  very  numerous,  round  or  oval,  with  a  smooth  surface,  but 
sometimes  articulated  by  "  umbilical  spots." 

The  following  changes  in  the  hair,  according  to  Giinsburg, 
are  produced  by  this  parasite: — The  root  of  the  hair  becomes 
thickened ;  its  shaft  enlarged  by  the  upward  growth  of  the  fungus 
in  it,  the  hair  splits  and  assumes  the  appearance  of  a  hedge- 
hog's brush,  the  spores  escape  therefrom,  and  the  hair  disappears, 
or  adheres  in  tufts.  Hebra  and  Wedl  never  found  spores  within 
the  "hair-canals,"  but  masses  of  parasitical  plants  on  and 
between  the  plicated  hair.  Spores  also  were  distinctly  seen  every- 
where on  the  adherent  mass.  The  hair  itself  was  brittle,  and 
split. 

Tricliophyton  (?)  ulcerum. — The  scabs  showed  here  and  there 
dry,  yellow  spots,  and  looked  like  mould.  The  fungus  consisted 
of  spores,  round  or  slightly  elliptical  and  large,  with  nuclei.  Other 
spores  were  full  of  small  globules.  The  former  joined,  and  formed 
threads  like  strings  of  pearls,  some  of  vvhich  were  branched.  Every 
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transition  from  the  simple  globules  to  the  threads  and  branches 
was  discernible. 

Microsporon  Audouini  (Gruby) — fungus  of  Porrigo  decalvans, 
Trichophyton  decalvans — unlike  T.  tonsurans,  forms  a  tube  around 
each  hair,  and  surrounds  the  hair  outside  the  follicle.    It  consists 
of  filaments,  branched,  and  bearing  spores.  The  hair  becomes  less 
transparent,  thicker,  very  finely  granulated,  and  eventually  breaks. 
If  the  hair  has  become  gray  from  its  root,  it  breaks  ofi^  about 
a  week  after  the  spot  where  the  sheath  of  the  plant  begins,  and  is 
followed  by  baldness.     The  "  hair-epithelium"  likewise  falls  off. 
1  Around  the  follicles,  masses  of  the  fungus  heap  up,  which  have 
been  mistaken  for  pustules  or  secretion  of  the  sebaceous  glands, 
i  Light  gray  crusts  cover  the  bald  places,  and  these  crusts  consist  of 
j  the  parasite  mixed  with  epithelial  cells.     Its  contagious  nature  is 
I  thus  explained,  and  the  contagious  matter  of  P.  decalvans  is 
1  nothing  more  nor  less  than  the  spores  of  Microsporon  Audouini. 
I         Microsporon  mentagrophytes — fungus  of  Mentagra — is  distin- 
I  guished  from  the  last  species  by  larger  filaments,  branches,  and 
j  spores,  and  by  its  seat. 

I  The  spores,  which  are  in  countless  numbers,  very  small  and 
round,  hang  with  one  part  on  the  inner  surface  of  the  sheath  of 

!   the  hair,  and  the  other  on  the  hair  itself.      The  filaments  or 

i  stalks  are  granulated  inside,  and  are  divided  in  the  shape  of  a  fork. 
The  branches  are  annul  ated. 

This  fungus  penetrates  into  the  follicle  of  the  hair  to  its  very 
root,  between  the  latter  and  the  wall  of  the  follicle.    It  settles 

I  neither  in  the  substance  of  the  hair  which  lies  in  the  follicle,  like 
Trichophyton  tonsurans,  nor  around  the  part  which  is  exposed  to 
the  air  close  to  the  skin,  like  Microsporon  Audouini.  Thus, 
Microsporon  mentagrophytes  forms — according  to  Gruby — a  kind 
of  vegetable  sheath  surrounding  that  part  of  the  hair  which  is 
imbedded  in  the  skin,  and  whose  spores  are  never  produced  above 
the  surface  of  the  skin.  All  the  diseased  parts  of  the  hair  are 
covered  with  white,  gray,  and  yellow  scales,  which  are  penetrated 
in  all  places  with  hair. 
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This  parasite  grows  in  the  follicle  of  the  hair  of  the  beard, 
more  especially  of  the  chin,  the  upper  lip,  and  cheek ;  and,  ac- 
cording to  Bazin,  also  in  the  tufts  of  hair  of  the  skin  in  general. 

Microsporon  furfur,  fungus  of  Pityriasis  versicolor — consists  of 
elongated  and  branched  cells,  partly  of  spores  -whicli  are  heaped 
up  in  groups.  They  are  highly  refractive.  Caustic  ammonia 
added  to  the  crusts  or  scales  of  the  diseased  skin  renders  the 
parasite  more  distinctly  visible. 

This  fungus  is  ushered  in  by  the  formation  of  yellowish  or 
yellowish-brown  spots,  of  various  sizes,  but  never  rising  above  the 
level  of  the  skin,  are  pulverulent  on  their  surface,  and  are  con- 
stantly scaling  off  and  itching.  The  whole  constitutes  the  Pityriasis 
versicolor.  These  spots,  at  first  the  size  of  a  pea,  enlarge  and 
spread  to  the  breadth  of  two  hands  and  uninterruptedly  from  the 
thorax  to  the  stomach.  It  is  sometimes  found  on  the  extremities, 
but  never  on  parts  exposed  to  the  air.  The  disease  is  contagious, 
being  propagated  by  the  parasite  (Sluyter  and  Eichstadt).  It  has 
never  been  known  to  occur  previous  to  puberty,  but  always  after 
the  fourteenth  to  the  sixteenth  year ;  and  it  seems  more  particu- 
larly to  attack  those  persons  who  have  tuberculosis. 

Achorion  Schoenleinii — Fungus  Porriginis,  Fungus  of  Favus — 
consists  of  filaments  with  spores.  This  parasite  attaches  itself  to 
the  bottom  of  the  hair-follicles  in  the  direction  of  the  hair  ;  more 
commonly,  however,  to  the  cells  of  the  epidermis.  Here  spores 
only,  or  closely  articulated  filaments,  are  met  with.  These  spores 
adhere  for  the  most  part  to  the  hair,  and  create  on  its  surface 
circular  enveloping  masses,  which  spread  out  and  form  a  kind  of 
sheath  for  it.  The  spores  may  form  single,  double,  or  triple  rows, 
constituting  a  kind  of  network  which  adheres  firmly  to  the  hair. 
Sometimes  the  spores  penetrate  into  the  root  of  the  hair,  which 
then  becomes  disfigured,  dried  up,  and  fibrous.  Spores  are  like- 
wise found  at  that  part  of  the  hair  which  is  free,  outside  the 
follicle,  on  the  angles  formed  by  the  hair  in  its  folds. 

If  the  parasite  be  accumulated  in  the  depressions  of  the 
skin,  forming  a  cup,  "  godet  or  favus then,  not  only  spores,  but 
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every  part  of  the  plant,  together  with  spores,  are  found.  Tliese  lie 
at  first  beneath  the  epidermis ;  they  gradually  penetrate,  still 
under  the  epidermis,  into  the  follicle,  and  unite  with  those  of  the 
neighbouring  hair,  whilst  the  skin  becomes  thinner.  When  the  favus 
is  very  large,  it  generally  throws  off  the  dried  epidermis,  whereby 
the  parasite  is  exposed ;  and  when  the  parasites  of  several  infected 
hairs  run  together,  large  crusts  of  favi  are  found,  underneath  which 
the  skin  is  changed  to  a  large  extent. 

The  favus  is  hard,  dry,  and  brittle  ;  its  fracture  shining ;  its 
interior  whitish  yellow,  and  paler  than  the  outer  surface.  It  is 
spongy,  easily  rubbed  to  a  yellowish  white  dust,  representing 
under  the  microscope  a  mixture  of  mycelium  receptacles  and 
spores ;  which  shows  clearly  the  various  steps  of  transition  among 
themselves. 

The  favi  are  principally  found  on  the  head  covered  with  hair, 
but  also  on  all  other  parts  of  the  body ;  on  the  face,  shoulder- 
blades,  external  ear,  front  of  the  thighs,  penis,  and  scrotum ;  and 
not  merely  on  those  parts  of  the  skin  which  are  more  or  less  hairy. 

Eventually,  the  favi  become  associated  with  the  products 
of  inflammation  ;  fungi,  pus,  and  serum  together  forming  scabs. 

Oidium  albicans — Fungus  of  Aphthae,  Soor,  Muguet,  Thrush — 
is  a  parasite  consisting  of  tubular  filaments  bearing  spores,  and 
of  spherical  or  at  first  oval  spores.    Its  presence  is  denoted  by  a 
disease  of  the  mucous  membrane,  which  manifests  itself  sometimes 
in  the  form  of  small  points,  rings,  conical  and  semi-spherical 
elevations ;  sometimes  in  the  shape  of  large  spots,  and  able  to 
form  a  compound   membranous  envelope.      This  envelope  is 
originally  of  a  milk  or  pearl-white  colour,  passing  into  gray  or 
yellowish  when  the  disease  pursues  its  own  course  or  occurs  in 
weaued  children,  but  rarely  assuming  a  darker  colour  in  children, 
which  happens  only  when  a  foreign  colouring  matter  acts  on  it. 
'  The  external  portion  has  a  cheesy  consistence,  and  the  thickness 
i  t  of  very  fine  paper  only  to  half  a  line  or  more ;  it  adheres  firmer 
i  at  first  than  after  a  little  while,  and  finally  peels  ofi"  spontaneously 
'  without  injuring  the  continuity  of  the  mucous  membrane. 
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This  disease  occurs  alone,  or  sirmiltaneously,  on  the  inner  edge 
of  the  lips,  where  the  mucous  membrane  begins  ;  on  the  inner  side 
of  the  cheek,  on  the  gums  and  palate ;  on  the  tongue,  above  and 
below  ;  in  the  throat,  and  in  the  oesophagus,  down  as  far  as  the 
cardia. 

Fungus  of  the  Lungs  (Bennett). — The  mycelium  of  this  fungus 
is  composed  of  long  tubes,  provided  with  partition  walls  and  un- 
equal articulated  intervals,  bearing  several  branches,  which  some- 
times consist  of  one  cell,  set  into  the  stem  at  the  end  of  the  last 
cell,  and  parted  in  the  shape  of  a  fork,  sometimes  simply  separated 
into  two  or  tbree  elongations  at  their  point  of  articulation.  The 
spores  are  numerous.  Bennett  saw  them  lengthen  and  form 
tubes. 

This  fungus  was  found  in  t'he  expectoration,  in  the  cavities  and 
their  tuberculous  matter,  in  a  case  of  pneumo-thorax. 

The  Aspergilli  species  of  fungi  are  apparently  peculiar  to  certain 
parts  only  of  the  human  body. 

Thus,  a  species  of  Aspergillus  was  observed  by  Mayer  in  the 
external  auditory  meatus  of  a  little  girl  affected  with  scrofulous 
otorrhcea.  It  consisted  of  round  oval  cysts,  of  the  size  of  a 
cherry,  the  walls  of  which  were  fibrous,  white  externally,  inter- 
nally greenish  and  granulous.  Viewed  with  a  magnifying  power 
of  300  diam.  these  granulations  were  shown  to  be  organized 
productions. 

The  stem  of  this  fungus  is  long,  transparent,  having  little 
globules  in  its  interior,  and  terminating  with  a  small,  swollen, 
round,  and  greenish  little  head,  which  sits  like  the  cap  of  the 
fungus  on  a  small  inflation  of  the  stalk  (Robin,  Atlas,  iii.  I.) 
It  is  covered  with  a  layer  of  simple  or  double  nuclei,  or  spores, 
on  its  free  edge.  Between  the  stalks  are  other  filaments,  which 
are  deprived  of  mycelium,  and  spread  here  and  there,  isolated  or 
in  bundles.  Amongst  them  are  seen  filaments  in  all  stages  of 
development. 

Nail-fungi  are  perhaps  other  species  of  Aspergilli  (Meissner 
and  Virchow). 
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A  copious  plexus  of  variously  eutwined  filamental  fungi  was 
discovered  by  Meissner  on  the  nails  of  an  octogenarian,  which 
were  broad  and  thick,  strongly  convex,  resembling  claws,  striped 
Mith  a  yellowish- white  or  brownish  colour,  and  which  were  move- 
able in  their  sockets ;  they  were  also  characterized  by  having  a 
soft  and  brittle,  but  not  lacerated  appearance,  and  by  being  fissile, 
like  wood.  The  nails  of  all  the  fingers,  excepting  that  of  the  fore- 
finger of  the  right  hand,  were  thus  affected.  The  fungus  was  not 
found  on  any  other  part  of  the  body. 

Three  instances  of  fungi  on  the  nails  of  the  toes  are  men- 
tioned by  Virchow,  under  the  head  "  Onychomycosis.'' 

Mucor  mucedo,  so  called,  but  probably  another  species  of 
Aspergillus  (Robin),  was  found  by  Baura,  Litzmann,  and  Eichstadt, 
in  a  cavity,  in  a  case  of  inflammation  of  the  lungs. 

This  parasite  consisted  of  a  black  mass  of  filaments,  interspersed 
with  round  globules,  adhering  to  the  walls  of  the  cavern.  Each 
filament  had  a  process  on  the  outer  surface  of  the  mass,  terminating 
in  an  enlargement,  surrounded  by  a  row  of  oval  cells. 

Puccinia  Favi  (Ardsten)  is,  according  to  Robin,  a  parasitic 
fungus  of  rare  occurrence ;  it  is  merely  an  accessory  epipheno- 
menon,  and  when  it  does  occur,  is  generally  found  on  the  fungus 
of  Favus  (Achorion  Schoenleinii),  or  more  frequently  on  epi- 
dermal scales.  It  may  also  occur  in  other  diseases  of  the  skin — as 
on  the  fine  scales  in  pityriasis. 

Next  to  human  parasites,  animal  and  vegetable : 

Foreign  bodies,  as  dead  substances,  in  the  human  organism 
represent  the  last  and  most  extreme  degree  of  '  adventitiousness' 
in  relation  to  it. 

Their  variety  is  endless  :  indigestible  portions  of  food,  animal 
or  vegetable,  as  bones  and  fruit-stones ;  portions  of  dress ;  or 
mineral  substances,  as  needles,  a  knife-point,  shot  and  shell,  bits  of 
glass,  tobacco-pipe,  coins,  rings,  &c. 

They  are  introduced,  sometimes  by  the  natural  apertures  and 
passages,  as  by  the  mouth,  nostrils,  auditory  meatus,  larynx,  urethra, 
vagina,  anus ;  sometimes  by  violence,  as  in  gun-shot  wounds. 
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Having  been  introduced,  accidentally  or  designedly,  the  mi- 
grations of  foreign  bodies  are  very  extraordinary ;  travelling 
through  textures  and  organs,  possibly  to  parts  distant  from  that  of 
their  introduction.  In  some  cases  these  migrations  are  obviously 
due  to  gravitation,  in  others  not  so,  and  the  movements  are  less 
explicable.  In  their  course,  foreign  bodies  occasion  mischief, 
either  by  injuring  the  mechanism  of  parts  through  which  they  pass 
or  in  which  they  become  impacted  ;  or  by  irritating  such  parts, 
provoking  inflammation  and  its  consequences.  Eventually  these 
bodies  may  be  ejected  through  the  natural  passages,  or  discharged 
by  suppurative  inflammation.  This  effort  of  Nature  failing  or  not 
supervening,  more  rarely  they  become  invested  with  a  capsule  of 
inflammatory  fibrin,  consolidated ;  and  being  thus  located  and 
isolated,  are  tolerated  for  years  or  for  life,  with  little  or  no  incon- 
venience. Foreign  to  the  last  degree,  as  any  such  encysted  body 
still  is,  joer  se,  in  relation  to  the  human  body  ;  yet  this  organism 
has  become  reconciled,  in  a  measure  at  least,  to  its  presence,  with- 
out ever  acknowledging  the  incarcerated  substance  as  a  part  of 
itself. 

Taking  a  retrospective  view  of  the  foregoing  Elements,  I  pro- 
pose the  following  classification  : — 

ELEMENTS  OF  PATHOLOGICAL  ANATOMY. 

The  Textures,  Organs,  and  Fluids  of  the  body,  as  compared 
with  the  standard  of  Health,  may  undergo  and  present — 

ALTERATIONS  OF  DEGREE. 
PHYSICAL, 

Situation — Elevation  and  prolapsus. 
Protrusions  and  hernise. 
Dislocations. 

Hemorrhage,  extravasations. 
Number — Of  double  organs — e.g.  kidneys. 
Position — Versions — e.  g.  uterus — heart. 
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Configuration — Internal  parietes  of  cavities. 

Sacculations  of  hollow  organs. 
Inflexions  of  hollow  organs. 
External  alterations  of  contour — 

Flexions — of  uterus,  spine. 

Expansions  and  bulging  of  cavities. 

Retraction  and  depression  of  cavities. 
Solutions  of  continuity — 

Fractures,  Wounds. 

Colour  —  Changes. 

Consistence)  .  . 

„,     .  .       ?•  Induration,  softenmsr. 
Elasticity  ) 

('Volume — rarefaction,  condensation. 

(Capacity — aBCurism,  stricture. 

Weight  — Hypertrophy,  atrophy. 

CHEMICAL  CONSTITUENTS. 

Increased,  diminished. 


Size 


STRUCTURE. 

Hypertrophy,  atrophy. 

Plethora,  ansemia. 
Congestion 
Determination 
Inflammation 


Local  ansemia. 


ALTERATIONS  OF  KIND. 


MORBID  PRODUCTS. 

Supplemental  Formations. 

Plastic — Are  Retrogressions  of  Healthy  Structural  Elements 
of  Textures 

(by)  Arrests  of  their  Developmental  Conditions. 
False  Tissues     .    Connective  tissue. 
Deposits  .    ,    .    Tubercle.  Exudation-corpuscles. 
Pus,  Lymph. 
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Growths — Nou-infiltratiug — Fibro-cellular  tumour.  Painful 

subcutaneous  tubercle. 

ffibro-nucleated. 
Fibrous  tumour^         .     „,    . , 
Lrecurring-iibroid. 

Fatty  tumour  and  its  varieties. 

Cartilaginous  tumour  and  myeloid 

variety. 

Cysts — simple  and  proliferous. 
Vascular  tumour  and  its  varieties. 
Infiltrating — Cancer  —  encephaloid,  scirrhus, 
colloid,  epithelial. 

Aplastic  Formations. 

Concretions. 
Calculi. 

TRANSFORMATIONS  OF  TEXTURE. 

Substitute  Tissues — Degenerations.    E-etrogressions  of  Structural 

Elements,  by  Relapse. 
Fatty,  Pigmentary,  Fibrous,  Amyloid  (waxy  lardaceous). 

Granular  ?  Calcareous  ? 
Non-substitution — Disintegration,  Debris  of  Textures. 

FOREIGN  BODIES. 

Parasites : — Animal — Insects,  Arachnida,  Annulata  (worms).  In- 
fusoria. 
Vegetable — Algae,  Fungi. 
Dead-Substances — Organized,  Unorganized. 


THE  PKINCIPLES  OF  CLINICAL  SURGERY; 

OR, 

THOSE  OF  DIAGNOSIS,  ETIOLOGY,  AND  PROGNOSIS. 


PEELUDE. 

The  Surgeon  at  the  bedside. — The  preliminary  Questions  to  be  determined  on 
behalf  of  Diagnosis. — ^Etiology,  respecting  internal  causes,  and  their  operation  ; 
and  Prognosis. — Their  Pathological  character,  and  mutual  relation  to  rational 
Therapeutics. — The  earliest  and  most  exact  solution  of  the  Questions  alluded 
to,  and  the  establishment  of  corresponding  Principles,  in  each  of  these 
Departments  of  Surgery,  by  the  Analysis  of  Pathology,  will  become  apparent 
in  the  course  of  this  Work. — The  immediate  bearing  of  these  Pathological 
Principles  on  the  Preventive  and  Conservative  Practice  of  Medicine  and 
Surgery  re-explained  and  enforced. — The  Analytical  Method  of  Investigation, 
explained  by  reference  to  the  Principles  of  Diagnosis. 

When  the  surgeon  stands  at  the   bedside  of  a  patient,  he 
virtually  asks  himself  these  preliminary  questions : — What  is 
the  structural  condition,  situation,  and  extent,  what  the  origin 
and  operation,  what  the  course  and  tendency  of  this  disease 
i  or  injury  ?     For  example :  is  this  case  one  of  ulceration  of 
I  the  articular  cartilages  of  the  knee-joint,  and  is  the  ulceration 
I  limited  to  the  margin  of  one,  or  more,  such  cartilages,  or  does 
it  extend  over  it,  or  their,  free  surface;  respecting  the  origin 
of  this  disease,  is  it  primary,  or   is   it  secondary  to  either 
synovitis  or  caries;  is  its  origin  local,  as  from  external  violence, 
or  does  it  proceed  from  a  lithic  acid  (gouty)  condition  of  the 
blood,  or  from  any  other  constitutional  cause, — of  which  it  is 
only  a  local  manifestation ;  does  the  ulcerative  condition  operate 
locally  only — thereby  interrupting  the  (mechanical)  function  of 
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the  joint,  or  does  its  influence  extend  so  as  to  induce  constitu- 
tional disturbance,  e.  g.,  hectic  fever  ;  and  lastly,  is  its  course  and 
tendency  to,  or  towards,  reparation,  with  a  sound  articulation,  or 
anchylosis,  with  a  stiff  joint?  Again,  to  take  an  example  of 
injury  :  is  this  case  one  of  fracture  of  the  neck  of  the  femur ;  is 
its  situation  without  or  within  the  capsular  ligament;  in  extent, 
is  it  complete — through  the  bone,  or  incomplete,  and  with  or 
without  entire  rupture  of  that  ligament ;  is  the  fracture  due  only 
to  external  violence,  or  has  it  originated  in  previous  softening  and 
absorption  of  the  bone ;  is  there  but  little  functional  derangement 
beyond  inability  to  use  the  limb,  or  much  constitutional  disturb- 
ance— shock  of  injury — present ;  and  lastly, — in  respect  of  this 
fracture, — is  its  course  and  tendency  to,  or  towards,  bony  union, 
with  a  useful  limb,  or  ligamentous  union  with  a  useless  appendage? 

The  detection  and  discrimination  of  diseases  and  injuries — 
in  respect  to  their  particular  structural  condition,  situation,  and 
extent — is  Diagnosis ;  the  detection  of  their  origin,  as  constitu- 
tional or  local  conditions,  and  their  operation  as  internal  causes, 
is  the  most  essential  branch  of  Etiology  ;  the  foreknowledge  of 
their  individual  course  and  tendency  to  or  towards  a  favourable 
or  an  unfavourable  issue,  is  Prognosis :  and,  in  considering  any 
particular  case,  the  surgeon  is  imperatively  compelled  to  solve  the 
pathological  questions  involved  in  each  of  these  preliminary  Depart- 
ments of  Surgery,  before  he  can  fairly  undertake  to  conduct  its 
curative  treatment,  guided  by  rational  Therapeutic  Priilciples. 
The  earliest  and  most  exact  solution  of  the  questions  alluded  to, 
and  the  establishment  of  corresponding  Principles  in  each  Depart- 
ment of  Surgery,  will  be  shown  in  the  following  pages  to  ema- 
nate from  Pathology  by  analysis.  The  Principles  derived  from 
this  source  also  impart  a  Preventive  and  a  Conservative  character 
to  the  Practice  of  Medicine  and  Surgery — to  Therapeutics — 
medical  and  operative. 

A  little  reflection  will  show  this  result  in  a  clear  light,  agreeably 
to  the  terms  of  that  definition  of  Conservative  Surgery  and  Thera- 
peutics in  general,  which  I  advanced  in  the  Historical  Introduction. 
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Starting,  as  nearly  as  possible,  from  the  earliest  condition  of 
the  disease  or  injury,  the  Tlierapeutical  indications  to  be  ful- 
filled are  proportionately  less,  not  merely  as  to  the  kind  of  our 
interference,  but  also  respecting  the  amount  of  assistance — the 
least  amount  only,  it  may  be,  being  then  required — to  conduct 
the  case  to  a  favourable  issue.  To  this  end  the  equally  essential 
importance  of,  as  nearly  as  possible,  the  most  exact  knowledge  is 
obvious,  and  needs  no  comment. 

In  the  event  of  complications  having  already  supervened,  or 
of  their  being  present  from  the  very  commencement, — as  in  many 
forms  of  injury, — a  relatively  early  and  exact  knowledge  of  the 
structural  condition,  situation,  and  extent,  origin  and  operation, 
course  and  tendency  of  the  disease  or  injury,  is  still  absolutely 
necessary  to  enable  the  surgeon  to  anticipate  and  circumvent 
worse  complications,  and  thus  to  employ  remedial  measures, 
whether  medical,  operative,  or  both,  which  shall  be  proportionately 
Conservative. 

If  the  question  of  diagnosis  be  delayed  until  a  later  period,  or 
if,  not  being  delayed,  it  be  inexact,  and  not  rectified  until  a  later 
period  ;  or  again,  if  the  origin  of  the  disease  or  injury  be  undis- 
I  covered,  and  its  operation,  itself  as  an  internal  cause  of  other 
I  morbid  conditions,  be  unknown  ;  or  lastly,  if  its  particular  course 
i  and  tendency,  and  this  also  in  the  first  instance,  be  unforeseen ; 
ithen, — being  proportionately  hindered  by  all  this  delay,  and  mis- 
i  guided  by  all  this  inaccuracy  respecting  the  preliminary  knowledge 
i  of  Clinical  Pathology — when  the  Restorative  Power  is  invoked,  it 
\  will  have  become  proportionately  less  and  less  responsive,  and  any 
1-kind  or  amount  of  Therapeutic  assistance  may  prove  inadequate  to 
(-  Overcome  the  confirmed  condition  of  the  disease  or  injury,  or  be 
i;  neutralized  by  the  more  and  more  complicated  conditions  which 
M  would  then  have  to  be  overcome  in  favour  of  a  successful  issue. 

And  all  this  anticipation,  and  all  this  exactitude,  turns  upon 
an  equal  knowledge  and  application  of  Clinical  Pathology.  Patho- 
logical Diagnosis,  knowledge  of  Etiology — in  respect  of  internal 
causes  aud  their  operation,  and  foreknowledge  of  the  particular 
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courses  and  tendencies  of  diseases  and  injuries — Pathological  Prog- 
nosiSj — must  therefore,  and  in  this  order  of  investigation,  neces- 
sarily precede  the  fulfilment  of  the  guiding  Principle  of  Rational 
and  Conservative  Therapeutics. 

I  therefore  propose  instituting  an  original  analysis  of  the 
pathology  of  the  various  kinds  of  injury  and  (surgical)  disease, 
with  a  critical  exposition  of  its  guidance  at  the  bedside,  in  the 
first  place,  in  order  to  discover  the  Principles  of  the  earliest  and 
most  exact  Diagnosis,  Etiology,  as  explained,  and  Prognosis. 
Such  preliminary  knowledge  of  the  structural  condition,  situation, 
and  extent,  origin  and  operation,  course  and  tendency  of  the 
various  kinds  of  injury  and  disease,  will  determine  how  far  to  rely 
on  the  provisions  and  resources  of  the  Kestorative  Power,  and  con- 
currently indicate  the  kind  and  least  amount  of  Therapeutical 
assistance — medical,  operative,  or  both — which  is  then  required ; — 
thereby  fulfilling  the  leading  Principle  of  Conservative  Therapeutics. 

The  analysis  of  Pathology,  as  applied  to  establish  the  Prin- 
ciples of  the  earliest  and  most  exact  Diagnosis,  will  be  conducted 
as  follows  : — Firstly,  I  shall  endeavour  to  establish  certain  Negative 
Principles — namely,  the  incompetency  of  Anatomy  and  Physiology, 
and  the  insufficiency  of  pure  Pathology  (functional  disturbances) 
severally  as  guides  to  even  an  early  and  exact  Diagnosis. 

But  Diagnosis  is  only  the  threshold  of  clinical  inquiry,  and  these 
Negative  Principles  being  acknowledged  in  this  department  of 
Surgery,  will  direct  the  mind  aright  towards  Etiology  and  Prog- 
nosis. In  subsequent  portions  of  this  work,  I  shall  endeavour  to 
determine  how  far  (pure)  Pathology  is  accessory  and  subservient  to 
the  earliest  and  most  exact  detection  of  internal  causes,  and  their 
operation ;  and  to  a  similar  Prognosis  of  the  course  and  tendency 
of  diseases  and  injuries. 

So  far,  analysis  having  resulted  in  Negative  Principles,  as 
regards  Diagnosis,  will  conduct  to  Positive  Principles,  through  the 
guidance  of  Pathological  Anatomy,  and  its  application  during  life, 
as  severally  illustrated  by  the  earliest  and  most  exact  diagnosis 
of  fractures,  aneurisms,  and  dislocations.    I  shall  then  endea- 
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voul-  to  establish  the  Principles  of  this  standard  of  Diagnosis,  by 
the  fiirther  and  systematic  analysis  of  Clinical  Pathological 
Anatomy. 

To  thus  discover  the  positive  and  comparative  diagnostic  value 
of  physical,  structural,  and  chemical  evidence,  I  shall  select  cer- 
tain kinds  of  disease,  from  General  Pathology — the  '  physical,^  the 
'  structural,'  or  the  '  chemicaP  conditions  of  which  are  not  constant, 
but  variable  in  the  same  disease ;  or  in  which  one  or  more  of 
these  conditions  are  not  peculiar  thereto. 

The  analysis  of  diseases,  thus  constituted,  will  show  : 

Firstly.  How  far  each  of  these  conditions  is  peculiar  to  any 
given  disease,  and  represents  the  essential  morbid  element. 

Secondly.  How  far  each  condition  may  be  relied  on,  to  identify 
and  distinguish  diseases ;  or  the  value  of  each  condition — abso- 
lutely and.  relatively,  as  a  method  of  diagnosis — the  earliest  and 
most  exact. 

Thus,  analysis  being  applied  to  diseases  of  nutrition,  in  respect 
of  certain  quasi-malignant  varieties  of  non-malignant  growths — 
tumours — illustrates  the  insufficiency  of  '  physical '  characters  on 
behalf  of  such  diagnosis. 

Extension  of  the  analysis  to  other  diseases  of  nutrition — e.g., 
to  various  species  of  growths  or  tumours — discovers  the  superior 
value  of  '  structural '  conditions  on  behalf  of  such  diagnosis. 

Further  extension  of  this  mode  of  investigation  to  the  entire 
range  of  diseases  of  nutrition,  as  manifested  by  all  kinds  of 
growths,  deposits,  and  false  tissues,  shows  the  potential  value  of 
'  chemical'  conditions  on  behalf  of  such  diagnosis. 

The  analysis  of  a  large  section  of  Pathological  Anatomy  having 
yielded  these  results,  their  guidance  collectively  at  the  bedside  re- 
presents the  Principles  of  the  earliest  and  most  exact  Diagnosis. 

That  '  physical '  characters-  are  most  readily  recognised  at  the 
earliest  period  of  a  disease,  and  possibly  therefoi'e  at  a  time  when 
the  morbid,  condition  itself  is  least  complicated,  and  most  remedi- 
able by  the  simplest  Therapeutic  measures ;  but  these  characters 
■  are  nevertheless  the  most  equivocal  and  inexact  signs.  Unaided 
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physical  diagnosis  therefore  fails  to  fulfil  the  (diagnostic)  require- 
ments of  Conservative  Therapeutics. 

The  diagnostic  value  of  certain  physical  characters,  as  signs 
of  disease,  is  moreover  practically  further  restricted,  by  the  diffi- 
culty or  impossibility  of  recognising  them  during  life. 

Changes  of  '  minute  structure '  can  be  detected,  during  life, 
at  an  early  period,  by  puncturing  growths  and  deposits  situated 
near  the  surface  of  the  body,  and  examining  with  the  microscope 
these  and  all  other  morbid  products  found  in  discharges  and  secre- 
tions issuing  from  internal  parts  and  organs.  Moreover,  the  altera- 
tions of  structure  thus  detected  are  more  constant,  in  any  given  case, 
than  those  of  physical  properties,  and  are  therefore  more  exact 
signs  of  the  particular  morbid  condition  in  question ;  and  being 
also  discoverable  at  an  early,  if  not  the  earliest  period,  before  the 
supervention  of  complications,  supply  the  chief  method  of  diag- 
nosis, whenever  this  method  is  practicable. 

If,  however,  the  results  of  analytical  inquiry  demonstrate  the 
superior  value  of  minute  structural  characters,  yet  experience 
shows  that  they  apparently  suffer  the  disadvantage  of  being  incon- 
stant ;  for  the  same  disease  may  present  different  phases  of  mi- 
nute structure.  No  two  growths,  for  example,  that  are  apparently 
alike,  agree  exactly  in  respect  of  their  minute  structure.  It  be- 
comes, therefore,  an  object  of  supreme  importance  to  reconcile  these 
discrepancies,  if  possible,  by  a  fair  interpretation  of  facts,  and  thus 
to  extend  the  value  of  minute  structural  characters,  as  supplying 
the  more  exact  method  of  diagnosis. 

Now  the  pathological  law  of  Structural  Retrogression*  repre- 
sents plastic  morbid  products  to  be  merely  so  many  rudimentary 
conditions  of  analogous  healthy  tissues — i.e.,  of  their  structural  ele- 
ments, by  arrests  of  their  development.  By  this  law,  the  science 
of  healthy  histological  anatomy  is  applied  to  interpret  plastic 
morbid  products,  which  are  morbid,  not  by  virtue  of  their  structure 
being  peculiar,  but  only  in  respect  of  their  pathological  course  and 
tendency. 


*  P.  92  ei  seq. 
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In  conformity  with  this  laWj  I  shall  hereafter  show  the  identity 
of  many  minute  structures  that  are  apparently  distinct,  but  which 
are  only  different  stages  in  the  development  of  one  and  the  same 
species  of  structure ;  and  thus  endeavour  to  reconcile  the  dis- 
crepancies of  microscopic  examination,  as  the  method  of  more 
exact  diagnosis. 

Alterations  of  '  chemical  composition '  represent  the  most 
essential  condition  of  disease,  but  they  are  also  the  least  certainly 
detected  and  identified,  and  least  open  to  detection. 

Many  collateral  circumstances  may  singly  or  collectively  verify 
the  evidence  derived  from  Pathological  Anatomy. 

Diagnosis  may  be  corroborated  by  Pathology — i.e.,  the  func- 
tional disturbances  accompanying  the  particular  disease  or  injury  ; 
also  by  connecting  the  morbid  condition  with  its  external  cause,  and 
by  the  characteristic  effects  of  the  Therapeutic  measures  employed. 

For  example,  the  fact  of  an  individual  having  been  exposed  to 
malaria,  is  evidence  presumptive  that  he  may  have  ague ;  whilst  the 
fact  of  his  disease  disappearing  during  the  administration  of  quinine, 
alone  is,  among  other  evidence,  corroborative  of  that  disease  being 
ague. 

But  the  diagnostic  value  of  all  such  circumstantial  evidence  is 
regulated  by  its  more  or  less  constant  and  exclusive  association  with 
the  disease  or  injury  which  is  sought  to  be  identified. 

Viewed  in  this  light,  the  evidence  of  Pathology — functional 
disturbances — of  external  causes,  and  the  effects  of  therapeutic 
measures,  possess  different  degrees  of  diagnostic  value;  but 
the  assurances  derived  from  all  these  resources  are,  at  the 
best,  equivocal,  and  therefore  misguiding.  Here  it  is  that 
Pathological  Anatomy,  applied  during  life — Clinical  Patholo- 
gical Anatomy,  comes  to  our  rescue. 

By  an  appeal  to  the  'physical'  properties  of  organs  and  textures, 
as  discovered  during  life,  we  can  partly  corroborate  or  rectify  our 
interpretation  of  mere  functional  symptoms. 

By  the  '  structural '  character  of  morbid  products  and  secretions 
discharged  from  the  natural  passages — as  the  mouth,  oesophagus. 
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stomach,  and  intestines  ;  the  lungs,  urinary  bladder,  kidneys, 
uterus,  and  vagina ;  those  also  which  are  externally  yielded  by  or 
through  the  skin,  or  procured  by  puncture,  as  from  tumours ; 
possibly,  in  some  eases,  by  '  chemical '  analysis  of  some  such  ma- 
terials, we  gain  direct  insight  into  and  evidence  respecting  the 
structural  conditions  of  most  internal  organs  and  of  morbid  products 
issuing  from  them. 

Such  application  of  Pathological  Anatomy,  therefore,  directly 
indicates  the  exact  structural  condition,  the  situation,  and  even 
the  extent,  of  the  disease ;  and  by  virtue  of  this  qualification,  as  a 
method  of  diagnosis,  is  more  trustworthy  than  the  evidence  of 
Pathology,  or  any  other  collateral  testimony. 

The  superiority  of  physical  diagnosis,  by  virtue  of  the  earliness 
with  which  the  physical  characters  of  a  disease  become  obvious 
during  life,  is  cancelled  by  its  inferiority  in  respect  of  exactitude, 
as  compared  with  structural  diagnosis. 

Duly  weighing  all  these  considerations,  we  arrive  at  this  con- 
clusion— that  it  is  only  by  careful  and  repeated  clinical  observation 
of  the  '  physical,^  the  '  structural,^  and,  if  possible,  the  '  chemical ' 
conditions, — which  taken  collectively,  are  the  constant  signs  of  dis- 
ease ;  by  a  similar  observation  of  any  collateral  circumstances  of 
evidence,  i.e.  alterations  of  function ;  precurrence  of  external 
causes,  and  the  effects  of  therapeutic  measures ;  and  by  connect- 
ing all  this  evidence  during  life,  with  certain  pathologico-anato- 
mical  alterations,  as  demonstrated  by  the  scalpel,  the  microscope, 
and  possibly,  by  chemical  analysis  after  death, — that  we  can 
rationally  hope  to  establish  the  earliest  and  most  exact  diagnosis. 

This  connexion,  oft-recurring,  at  length  begets  self-confidence ; 
so  that  with  the  accumulation  of  such  experience  our  diagnosis, 
although  determined  during  life,  and  therefore  by  evidence  not 
infallible,  yet  having  been  repeatedly  verified  by  post-mortem 
examination,  now  supplies  a  proportionately  sure  basis  for  Thera- 
peutics. 


THE  PRINCIPLES  OF  DIAGNOSIS, 


SHOWING 

THE  EsiRLIEST  AND  ilfOSr  C^*  DETECTION  AND  DISCRIMINATION  OF 
THE  STRUCTURAL  CONDITION,  SITUATION,  AND  EXTENT  OF  DIS- 
EASES AND  INJURIES. 

NEGATIVE  PRINCIPLES. 
Chapter  I. 

Anatomy  and  Physiology  are  severally  incompetent  Guides  to  an  Early  and  Exact 
Diagnosis. — This  Principle  is  illustrated  by  the  Diagnosis  of  Wounds,  and  by 
that  of  Burns. 

Were  I  about  to  advocate  the  claims  of  Anatomy  to  the  confi- 
dence of  surgeons,  there  would  be  no  difficulty  in  finding  ample 
proof  of  their  full  acknowledgment  in  the  numerous  works  on 
Surgery  which  have  been  issued  since  the  time  of  Vesalius,  the 
father  of  human  descriptive  Anatomy. 

Formerly  the  error  prevailed — not  yet  overcome — that  Anatomy 
is  the  very  foundation  of  Operative  Surgery ;  and  that  without  the 
light  of  its  guidance  in  surgical  operations,  the  simplest  proceeding 
— say,  puncturing  a  pointing  abscess — would  be  no  less  perilous 
and  culpable  than  making  a  stab  in  the  dark.  Hoio  far  Anatomy 
is  entitled  to  this  claim,  I  shall  hereafter  amply  consider ;  but  I 
shall  now  endeavour  to  determine  the  value  of  purely  anatomical 
conditions  to  fulfil  an  exact  Diagnosis. 

This  inquiry  is  most  forcibly  illustrated  by  the  diagnosis  of 
those  lesions  which  most  obviously  and  conspicuously  contrast 
with  the  standard  of  healthy  anatomical  conditions,  and  of  which 
therefore  the  distinctive  characters,  as  suggested  by  anatomical 
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knowledge,  would  be  presumed  to  be  most  unquestionable.  Sucli 
are  the  various  kinds  of  wounds,  fractures,  aneurisms,  and  dislo- 
cations ;  all  of  which  lesions  would  be  presumed,  by  virtue  of  their 
apparently  anatomical  nature,  to  exhibit  the  guidance  of  anato- 
mical 'knowledge  in  respect  of  their  diagnostic  characters.  But 
it  might  also  be  presumed  that  the  exact  diagnosis  of  Wounds, 
more  especially,  would  illustrate  the  (diagnostic)  value  of  anato- 
mical distinctions,  and  for  this  reason  : 

A  simple  incised  wound  is  a  sudden  and  recent  breach  of 
continuity  of  the  soft  tissues  in  any  part  of  the  body,  and  effected 
by  a  sharp  cutting  instrument.  Such  lesion  is  accompanied  with 
more  or  less  pain  and  hemorrhage ;  and  the  lips  of  the  incision 
gape  more  or  less,  owing  to  the  elastic  retraction  of  the  cut  tissues, 
aided,  it  may  be,  by  muscular  contraction  and  the  weight  of  the 
parts  divided. 

Guided  by  Anatomical  considerations,  we  should  infer  that  in- 
cised wounds  would  differ  in  their  pathological  import  and  tendency, 
according  to  the  particular  tissues  or  parts  which  are  divided  and 
exposed ;  and  that  they  ought,  therefore,  to  be  distinguished  by 
virtue  of  the  anatomy  of  the  various  regions  in  which  they  occur. 
The  exact  diagnosis  of  incised  wounds  would  thus  be  determined 
by  their  situation,  and  their  surgical  importance  also  measured  by 
the  particular  parts  divided.  In  the  early  days  of  Surgery, 
Anatomical  knowledge — coarse  indeed,  but  still  this  kind  of  know- 
ledge— suggested  the  differential  characters  of  all  wounds. 

Richard  Wiseman,  Serjeant-Chirurgeon  to  Charles  II.,  and 
who  is  justly  regarded  as  the  father  of  English  Surgery,  acknow- 
ledged this  method  of  Diagnosis.  "Those,"  says  he,  "that  look 
most  like  essential  differences,  are  they  which  are  taken  from  the 
subject,  in  which  the  wound  (which  is  itself  but  an  accident) 
inhereth,  viz.,  from  the  flesh,  skin,  brain,  nerve,  tendon,  artery, 
vein,  gristle,  bone,  &c. ;  all  which  being  the  several  subjects  of 
wounds  may  well  be  allowed  to  specify  them ;  and  so  much  the 
rather,  because  from  the  nature  of  them  we  raise  our  greatest 
indications  of  altering  the  method  of  cure." 
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These  distinctions  are  quite  true  within  certain  limitations, 
A  sabre-cut  in  the  thigh,  dividing  the  superficial  femoral  artery, 
vein,  and  branches  of  the  crural  nerve,  represents  a  certain  degree 
of  danger,  by  the  very  nature  of  this  lesion,  and  apart  from 
the  influence  of  other  circumstances ;  while  an  incised  wound  in 
the  abdomen,  and  extending  to  the  intestines,  implies  another 
degree  of  danger,  and  this,  again,  differs  from  that  of  a  wound  in 
the  chest,  and  implicating  the  lung,  or  of  a  wound  in  the  throat, 
aud  passing  through  the  larger  blood-vessels.  Incised  wounds 
might  so  far  be  distinguished  by  reference  to  their  anatomical 
characters ;  but  the  usual  course  and  tendency  of  all  such  wounds 
is  to  one  and  the  same  issue — '  union  by  adhesion '  of  their  sides, 
when  neatly  and  evenly  adjusted  in  contact. 

This  mode  of  healing  by  the  "  first  intention,"  as  it  is  some- 
times incorrectly  named,  is  the  prevailing  characteristic  of  all  incised 
wounds,  under  favourable  circumstances.  Their  pathological  signifi- 
cance may  vary  in  degree,  according  to  the  extent  and  functional  im- 
portance of  the  parts  divided  ;  but  all  such  lesions  tend  to  unite  by 
the  first  intention,  without  loss  of  substance  or  other  disfigure- 
ment, without  also  much,  if  any,  accompanying  sympathetic 
fever.  Tnie  it  is  that  wounds  of  the  throat  rarely,  if  ever,  admit 
I  of  primary  union ;  and  this,  owing  to  the  frequent  motion  of 
the  parts  during  efforts  of  deglutition  :  but  wounds  of  the  chest 
.  and  abdomen  are  no  exception  to  the  general  rule  of  primary 
union.  This  fact  was  well  known  to  the  surgeons  of  old.  Cases 
i  are  recorded  of  wounds  (jf  the  thorax,  in  which  not  only  was  the 
I  cavity  of  the  chest  opened^  but  also  a  portion  of  lung  protruded  ; 
•  which  being  cut  oflF,  adhesion  took  place  between  the  lung  and 
t  the  pleura  in  the  situation  of  the  wound.  Tulpius  mentions  the 
i  instance  of  a  man  who  received  an  extensive  wound  just  below  his 
1  left  nipple.  On  the  third  daj'^,  three  inches  of  lung  protruded. 
'  The  poor  man  underwent  two  days'  journey  to  Amsterdam,  for 
t  the  purpose  of  obtaining  hospital  relief.  The  protruding  lung  had 
I  begun  to  mortify ;  it  was  ligatured  and  removed  with  scissors,  and 
■  tthe  portion  thus  removed  weighed  three  ounces.    The  wound. 
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however,  healed  in  a  fortnight,  and  the  patient  recovered  his  usual 
health,  with  the  exception  of  an  occasional  cough.  He  survived 
the  accident  six  years,  but  led  a  dissipated  life,  which  perhaps 
induced  his  death  prematurely.  Post-mortem  examination  showed 
that  the  lung  and  pleura  had  adhered  and  united  in  the  situation 
of  the  wound.  Wounds  of  the  abdomen  are  no  less  subject  to 
the  law  of  primary  union.  John  Bell*  states  that  M.  Kosiere,  a 
French  surgeon  in  Lower  Normandy,  put  back  the  intestines  into 
the  belly  of  a  peasant  boy,  who  liad  been  gored  by  a  bull.  The 
poor  lad  came  the  next  day  on  foot  three  miles  from  his  village, 
carrying  in  the  skirts  of  his  shirt  and  in  his  hands  a  great  bundle 
of  the  intestines  which  had  protruded  again ;  they  were  again  re- 
placed, the  wound  was  neatly  sewed,  and  the  boy  being  kept  quiet 
for  some  time,  made  a  very  perfect  recovery.  In  this  case,  the 
cavity  of  the  abdomen  had  been  opened  extensively,  but  the  in- 
testines themselves  were  not  wounded. 

That  the  abdominal  viscera  also  may  be  wounded  extensively, 
and  yet  adhere,  is  attested  by  a  conclusive  instance  which  occurred 
in  the  practice  of  Mr.  Littre,  in  1705,  and  is  narrated  in  John 
BeU's  admirable  work  on  Wounds.  A  madman  stabbed  himself 
with  eighteen  deep  wounds  in  the  belly,  and  of  these  eighteen 
wounds,  made  with  a  long  and  sharp-pointed  knife,  eight  pene- 
trated the  cavity  of  the  abdomen.  The  vomiting  of  blood,  and 
clots  of  blood  passed  by  stool,  proved  that  the  wounds  touched 
the  stomach  and  intestines ;  yet  in  two  short  months,  the  man  had 
entirely  recovered.  But  the  man's  madness  returned,  and  about 
eighteen  months  after  (recovery  from  the  first  injuries)  he  threw 
himself  from  a  high  window  and  died  upon  the  spot.  And, 
observes  Bell,  here  lies  the  important  point,  what  did  the  post- 
mortem examination  reveal  ?  First,  that  the  liver  had  been  wounded, 
but  had  adhered  in  its  middle  lobe  to  the  inner  surface  of  the 
peritoneum.  Secondly,  the  jejunum  had  been  wounded  just  below 
the  stomach,  with  an  incision  half  an  inch  in  length,  across  the 


*  Nature  and  Cure  of  Wounds,  3rd  Edit.,  p.  231. 


THE  PRINCIPLES  OF  DIAGNOSIS- 


155 


gut,  and  this  portion  of  intestine  lying  deep,  was  not  pressed 
against  the  internal  surface  of  the  belly,  but  was  Icept  in  close 
contact  with  a  contiguous  turn  of  the  jejunum.  The  two  turns  of 
intestine  adhered  to  each  other;  on  the  one  intestine  was  the 
scar  of  the  wound,  while  the  other  portion  of  intestine  to  which 
it  had  adhered  was  sound.  Thirdly,  the  right  side  of  the  colon 
had  been  wounded  with  an  incision  an  inch  in  length,  but  had 
united  and  adhered  to  the  inner  surface  of  the  peritoneum,  by 
about  a  score  of  long  thread-like  tags  of  false  membrane,  issuing 
from  the  inner  surface  of  one  of  the  largest  scars  in  the  abdomen. 

These  records,  authentic  as  I  believe  they  are,  incoutestably 
verify  the  law,  that  incised  wounds  of  all  parts  of  the  body,  how- 
'  ever  apparently  dangerous,  have  a  natural  tendency  to  one  and  the 
.  same  favourable  issue — primary  union. 

If  therefore  we  were  guided  by  Anatomical  characters  in  our  diag- 
:  nosis  of  incised  wounds,  and  distinguished  them  according  to  the 
;  anatomical  nature  of  the  parts  which  are  divided,  we  should  thus 
'  draw  an  artificial  distinction  between  lesions,  which  are  naturally 
:  associated,  by  their  tendency  to  the  same  happy  issue ;  and 
moreover,  we  should  overlook  the  operation  of  the  great  law  of 
;  adhesion,  as  the  first  principle  of  therapeutic  guidance  in  the 
:  management  of  wounds.    This  argument  illustrates  also  the  in- 
1  sufficiency  of  functional,  or  Physiological,  distinctions  in  diagnosis. 
.  All  textures  and  organs — skin,  muscle,  tendon,  blood-vessel,  bone, 
intestine,  lung,  &c.,  however  various  their  functional  nature  and 
;  importance — are  associated  by  the  law  of  primary  union,  and  there- 
:fore  should  be  so  regarded  in  the  surgical  treatment  of  their 
wounds,  irrespective  of  the  particular  functional  character  of  the 
]  parts  that  have  been  wounded. 

But  now  let  us  suppose  that  a  wound  is  inflicted  by  a  wedge- 
i  shaped  weapon,  say  a  bayonet,  thrust  into  the  thigh.  The  same 
I  textures  perhaps  are  injured  as  by  a  deep  incised  wound.  The 
1  main  artery  may  be  lacerated,  and  branches  of  the  crural  nerve 
I  may  not  have  escaped.  The  muscles  are  more  or  less  divided, 
I  especially  if  the  wound  has  an  oblique  direction,  and  the  skin  be 
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penetrated.  This  anatomical  lesion  coincides  with  that  of  a  deep 
incised  wound  of  the  thigh^  inasmuch  as  we  will  suppose  that  the 
same  parts  are  divided.  But  the  artery  and  nerves  are  torn;  the 
muscles,  perchance,  sorely  bruised  by  the  forcible  entry  of  a  dis- 
tending weapon,  and  where  it  penetrated,  the  skin  presents  a 
ragged  aperture,  having  inverted  edges,  and  encircled  by  an  areola  of 
ecchymosis.  Such  are  the  usual  characters  of  b.  punctured  wound; 
and  its  natural  tendency  is  (unlike  that  of  an  incised  wound)  not 
to  union  by  adhesion  throughout  its  course,  but  to  '  suppuration,' 
often  profuse,  and  '  sloughing,'  accompanied  with  the  emaciation, 
sweating,  and  trembling  weakness  of  hectic  fever. 

Trusting,  however,  the  guidance  of  Anatomy  alone,  and  apart 
from  pathological  experience,  this  punctured  wouud  would  be  sup- 
posed to  resemble  au  incised  wound  of  the  same  parts,  from  which 
it  differs  in  its  course,  tendency,  and  more  fatal  termination. 
Dissimilar  lesions  would  thus  be  associated  by  the  anatomical 
method,  an  error  which  also,  pari-passu,  would  result  from  the 
guidance  of  Physiology ;  and  1  have  shown  how  that  lesions  of  a 
similar  nature  might  thus  inadvertently  be  regarded  as  essentially 
different.  Anatomy  and  Physiology  are,  therefore,  blind  guides  in 
Diagnosis,  being  quite  incompetent  either  to  recognise  identity,  or 
to  distinguish  differences,  of  pathological  character. 

The  same  general  facts  and  inferences  are  true  also  of  other 
varieties  of  contused  and  lacerated  wounds,  A  punctured  wound 
may  not  be  contused,  or  at  least  only  in  an  unappreciable  degree, 
as  when  made  by  a  sharp-pointed  and  double-edged  knife ;  but 
this  lesion  is  necessarily  lacerated,  owing  to  the  tissues  being  de- 
truded before  the  point  of  the  instrument,  and  the  more  so  were  the 
instrument  blunt  pointed.  A  gun-shot  wound  is  both  contused  and 
lacerated,  and  its  history  well  illustrates  the  insufficiency  of  anato- 
mical and  physiological  considerations  to  fulfil  an  exact  diagnosis. 

A  man  is  shot  in  his  thigh,  and  the  ball  passes  through, 
wounding,  in  its  course,  the  main  artery  and  accompanying  sapheuus 
nerve  ;  nevertheless,  but  trifling  hemorrhage  occurs  at  the  time, 
and  the  injury  occasions,  at  first,  but  little  pain  to  arrest  attention. 
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The  entrance  opening  made  by  the  ball  is  small,  circular,  inverted, 
and  surrounded  by  a  rim  of  lividity ;  the  exit  opening  is  perhaps 
larger,  ragged,  everted,  and  begirt  with  a  deeper  and  darker  circle  of 
ecchymosis.  Such  are  the  ordinary  characters  of  gun-shot  wounds. 
Would  it  not  be  supposed  from  mere  anatomical  or  physiological 
considerations  of  the  parts  injured,  that  the  comparatively  insig- 
nificant external  wounds  made  by  the  ball  would  heal  by  tbe  first 
intention,  no  less  readily  than  tbe  lips  of  a  large,  slashing,  incised 
wound  of  the  thigh,  and  in  which  the  main  artery  and  branches  of 
the  crural  nerve  are  also  divided  ?  Could  it  be  anticipated  that 
the  invariable  tendency  of  a  similar  gun-shot  wound  is  to  profuse 
suppuration,  sloughing,  and  hectic  fever  ?  Yet,  so  constant  is  this 
distinctive  pathological  character  (one  which  could  not  have  been 
predicated  by  mere  anatomical  or  physiological  considerations),  that 
it  may  supervene  when  least  expected,  and  when  the  wound  has 
almost  healed. 

On  the  retreat  of  the  army  from  Fuente  Guinaldo,  in  1813, 
a  skirmish  took  place  at  the  convent  of  Saca  Farte,  between 
the  advance  of  the  French  and  the  fourth  division  of  the  British 
army,  aided  by  the  cavalry.    The  wounded  were  given  in  charge 
of  Mr.  Guthrie.    Among  them  was  a  man,  a  stout,  handsome 
soldier,  wbo  had  been  shot  through,  the  thigh,  the  ball  entering 
below  the  femoral  artery,  and  passing  through  and  outwards  close 
to  the  bone.    This  wound  progressed  favourably  for  a  fortnight,  so 
much  so  that  the  man  actually  got  up  and  walked  about.  Mr. 
Guthrie  saw  him  at  1  p.m.,  and  as  he  was  standing,  desired  him  to 
keep  himself  quiet.     He  answered,  that  he  felt  quite  well.  But 
little  or  no  inflammation  had  supervened  about  the  wound,  and  the 
limb  was  soft.    In  tbe  evening,  the  man  was  reported  to  be  suf- 
fering some  pain,  and  an  opiate  and  poultice  were  ordered.  He 
died  early  in  the  morning.  The  limb  was  carefully  examined  within 
twenty-four  hours  of  the  man  being  in  comparative  health.    "  In- 
flammation came  on  in  the  night,  internally,  deep,  and  hardly 
j   affecting  the  skin  withi  redness.    On  dissection,  the  thigh  appeared 
j   swollen,  although  not  particularly  so ;  but  on  cutting  deeply  through 
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the  fascia  in  the  course  of  the  wound,  the  whole  thigh  was  so 
stuffed  or  gorged  with  blood,  that  the  texture  of  the  parts,  mus- 
cular as  well  as  cellular,  was  soft,  and  readily  gave  way  to  a  moderate 
pressure  of  the  fingers ;  I  (says  Mr.  Guthrie)  can  only  compare  it 
to  the  appearance  of  a  part  just  falling  into  a  state  of  gangrene."* 
This  case  is  open  to  criticism.  It  may  be  suggested  that  perhaps 
the  swelling  gorged  with  blood  was  a  false  aneurism,  resulting 
from  the  ball  having  grazed  the  femoral  artery,  in  the  first  in- 
stance ;  and  that  sloughing  of  the  vessel  and  secondary  hemor- 
rhage occurred  at  about  the  time  (fifteenth  day)  when  these  con- 
sequences usually  ensue.  The  condition  of  the  main  artery 
should  have  been  recorded ;  but  one  or  more  similar  cases  of  ap- 
parent gangrene  occurred  at  Salamanca,  and  I  am  not  inclined 
to  believe  that  Mr.  Guthrie  overlooked  the  possible  contingency 
to  which  I  have  alluded,  or  that  he  mistook  a  false  infiltrating 
aneurism  for  bloody  succulent  gangrene. 

The  history  of  this  case  may,  therefore,  be  admitted  as  con- 
clusive evidence  that  mere  Anatomical  or  Physiological  considera- 
tions of  the  nature  of  parts  which  have  been  wounded  cannot  supply 
an  exact  method  of  Diagnosis ;  that,  guided  by  such  knowledge 
alone,  we  should  be  induced  to  associate  lesions  different  in  them- 
selves— e.  g.,  gun-shot  (contused)  wounds  and  simple  incised 
wounds  of  the  thigh — an  error  no  less  fatal  than  the  creation  of 
an  artificial  distinction  betwixt  incised  wounds  as  they  chance  to  be 
made  in  different  parts  of  the  body. 

At  length,  the  true  criterion  of  resemblance  and  difference 
between  Wounds  came  to  light  through  Pathology. 

The  great  law,  to  which  I  have  already  alluded,  of  union  by 
adhesion,  was  established  chiefly  by  the  observations  and  experi- 
ments of  John  Hunter,  and  its  operation  was  regarded  by  him  as 
a  process  of  "  adhesive  inflammation."  All  incised  wounds  were 
found  to  be  subject  to  this  law,  and  to  possess  this  attribute  of 
healing  by  "  the  first  intention,"  without  loss  of  substance  or  dis- 


*  Gun-shot  Wounds,  p.  96,  3rd  Edit.,  1827. 
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figurement.  The  old  artificial  distinctioTis  inculcated  by  Wiseman 
and  others,  as  to  the  essential  differences  of  wounds  in  different 
parts,  gradually  became  obsolete ;  for  wounds  of  all  parts,  whether 
of  skin,  flesh,  arteries,  or  veins,  nay,  even  those  of  the  lungs,  intes- 
tines, and  other  viscera,  were  observed  to  alike  naturally  tend  to 
obey  the  law  of  union  by  adhesion ;  and  thus  it  came  to  pass  that 
lesions  whose  nature  and  tendency  are  essentially  the  same  were  no 
longer  regarded  as  essentially  diflferent. 

To  the  acute  penetration  of  Hunter  is  also  due  the  merit  of 
having  more  clearly  defined,  although  not  of  having  first  discovered, 
the  true  course  and  tendency  of  all  contused  and  lacerated  wounds ; 
whether  punctured,  as  they  are  occasionally,  or,  more  commonly, 
gun-shot  wounds.  He  showed  that  a  '  slough '  follows  the  course 
of  a  ball,  or  the  passage  through  the  flesh  of  a  blunt  penetrating 
instrument.  In  the  case  of  a  gun-shot  wound.  Hunter  believed 
that  a  slough  does  not  always  follow  to  the  same  depth,  nor  in 
every  part  of  the  same  wound.  John  Bell  subsequently  main- 
tained that  the  whole  course  of  such  a  wound  is  mortified,  and 
this  statement  was  supported  by  Dupuytren^s  observations;*  but 
more  recently  Guthrie  has,  I  think,  justly  remarked,  that  no  one 
has  ever  seen  from  a  superficial  or  deep-seated  wound  of  three 
inches  in  length,  with  two  openings,  a  slough  or  sloughs  of  the 
same  extent  as  the  wound.f  The  observation  as  originally  made 
by  Hunter  is  therefore  confirmed. 

But  should  it  be  disputed  whether  or  not  a  slough  extends 
throu(jhout  the  whole  length  of  a  gun-shot  wound,  nevertheless 
its  presence  there,  and  in  the  track  of  many  punctured  wounds, 
cannot  be  gainsaid.  About  the  fifth  day  of  a  gun-shot  wound, 
the  slough  begins  to  loosen  from  the  margin  of  either  opening,  if 
two  exist,  and  the  line  of  demarcation  between  the  living  and 
dead  tissues  is  clearly  visible ;  about  the  tenth  day,  the  slough  or 
sloughs  may  be  seen  hanging  out  of  the  wound,  and  come  away 
in  the  dressings.    A  tubular  casting  of  slough  had  hitherto  inter- 


*  Clin.  Chir.,  t.  ii.,  p.  450. 
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vened  between  the  living  tissues  surrounding  the  course  of  the 
wound,  and  prevented  its  union  by  adhesion. 

This  one  pathological  condition  altogether  changes  the  course 
and  tendency  of  a  wound,  the  anatomical  and  physiological  con- 
ditions of  which  may  be  the  same  as  those  of  an  incised  wound.  For 
example,  a  gun-shot  wound  and  an  incised  wound  of  the  thigh, 
in  both  of  which  we  will  suppose  that  the  same  parts  have  been 
divided,  are  very  different  lesions.  Guided  by  Anatomy  or  Phy- 
siology alone,  we  should  be  led  to  regard  them  as  similar  lesions, 
but  the  Pathology  of  contused  wounds  at  length  corrected  the 
incompetency  of  these  methods  of  diagnosis.  The  Anatomical 
method  of  Diagnosis  which  formerly  prevailed  was  abandoned,  and 
wounds  were  henceforth  distinguished  by  their  Pathological  course 
and  tendency,  either  to  union  by  adhesion,  or  to  sloughing. 

These  results  of  inflammation  became  the  grand  criterion  of 
distinction,  and  the  pathology  of  inflammation  gave  importance  to 
circumstances  which,  in  the  opinion  of  the  old  surgeons,  were 
frivolous.  Distinctions  of  wounds,  says  Wiseman,  taken  from  the 
weapons,  whether  sharp  or  blunt,  sword,  rapier,  or  bullet,  cut, 
prick,  or  tearing,  are  but  accidental.  Yet  such  distinctions  were 
found  to  be  all-important  in  the  modern  diagnosis  and  correspond- 
ing denomination  of  these  lesions :  for  the  terms — incised,  punc- 
tured, contused,  and  lacerated,  point  to  the  two  grand  distinctions 
of  '  adhering'  and  '  sloughing'  Wounds. 

I  have  purposely  omitted  "  poisoned  wounds,"  because  they 
are  not  wounds  properly  so  called.  Their  relative  importance  is 
not  measured  by  the  nature  and  extent  of  the  local  injury,  but 
by  the  introduction  of  anything  which  "  holds  enmity  with  the 
blood  of  man."  Should  'inoculation'  not  be  accomplished,  the 
lesion  ranks  as  an  ordinary  wound — punctured,  contused  and 
lacerated,  or  incised ;  and  the  most  severe  wound,  if  it  bleeds 
freely  and  cleanses  itself,  may  prove  the  least  hurtful ;  while  the 
most  trifling  puncture  may  convey  a  fatal  dose  of  the  poison,  what- 
ever it  be.  Thus,  the  bites  of  rabid  dogs  and  cats  are  of  them- 
selves contused  and  lacerated  wounds,  and  not  necessarily  poisonous, 
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although  one  person  out  of  a  number  bitten  by  the  same  animal 
may  become  aftected,  showing  that  a  poison  has  been  introduced. 
Dr.  William  Hunter  gives  an  account  of  twenty  persons  who  were 
bitten  by  the  same  mad  dog,  yet  only  one  out  of  the  whole  number 
was  afterwards  attacked  with  hydrophobia.  On  the  other  hand,  a 
cut  or  mere  prick  received  in  dissection  sometimes  causes  death, 
and  even  the  sting  of  a  bee  or  wasp  occasionally  proves  fatal. 
Dr.  Gibson  mentions  tbe  case  of  an  old  lady  who  died  in  a  quarter 
of  an  hour  from  the  constitutional  disturbance  induced  by  the 
sting  of  a  wasp ;  and  also  an  instance  of  death  from  a  bee  having 
been  accidentally  swallowed  in  a  piece  of  honeycomb. 

To  conclude — the  whole  history  of  poisoned  wounds,  so  called, 
renders  them  inappropriate  illustrations  of  the  incompetency  of 
purely  Anatomical  and  Physiological  distinctions  to  determine  an 
exact  Diagnosis ;  but  the  history  of  all  other  wounds  shows  that  by 
the  guidance  of  these  distinctions  alone  we  should  be  led — 

Firstly.  To  dissociate  those  wounds  which  are  of  similar 
nature,  although  aflfecting  different  parts  of  the  body. 

Secondly.  To  associate  those  (wounds)  which,  although  affecting 
the  same  parts,  are  of  dissimilar  nature;  namely,  incised,  punc- 
tured, and  contused,  including  lacerated,  wounds. 

The  incompetency  of  Anatomical  and  Physiological  knowledge 
alone  for  the  purpose  of  exact  Diagnosis,  is  further  and  fully  illus- 
trated by  considering  the  effects  of  Burns  and  Scalds. 

Formerly,  these  lesions  were  distinguished  and  arranged  ac- 
cording to  the  diflFerent  degrees  of  disorganization  they  produce — 
inflammation,  suppuration,  sloughing,  and  ulceration.  Fabricius 
Hildanus,  Boyer,  and  Dr.  J.  Thomson,  observed  only  three  grada- 
tions of  disorganization ;  Heister  and  Callisen  recognised  a  fourth; 
but  Dupuytren*  was  dissatisfied  with  both  these  classifications,  on 
the  ground  that  they  regarded  only  the  intensity  of  the  effects  of 
burns,  considered  in  a  general  way,  while  the  nature  of  the 
organs  affected — the  textures  injured  or  destroyed,  were  altogether 
disregarded  ;  and  maintained  that,  if  a  classification  of  burns  is 

*  Lemons  Orales  de  Clin.  Chir.,  1832,  torn,  i.,  p.  423. 
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to  be  established  with  clear  ideas  and  upon  correct  principles,  its 
foundation  must  be — the  effects  of  heat  on  different  kinds  of 
organs.  Dupuytren  therefore  proposed  the  following  classifica- 
tion : — Burns  producing — Istly.  Erythema,  or  simple  reddening 
of  the  skin.  2ndly.  Vesication,  by  raising  the  cuticle  in  blebs, 
filled  with  serum.  3rdly.  Incomplete  destruction  of  the  skin. 
4thly.  Complete  destruction  of  the  skin,  extending  down  to  and 
involving  the  subcutaneous  cellular  tissue.  5thly.  Conversion  of 
muscles,  nerves,  vessels,  and  other  soft  tissues  into  eschars,  to 
within  a  variable  distance  from  the  bone.  6thly.  Charring  and 
complete  disorganization,  of  the  whole  substance  of  the  burnt 
part.  This  classification  recognises  not  only  the  various  degrees 
of  disorganization  which  burns  present  as  they  extend  from  the 
surface  to  deeper  parts,  beginning  with  erythema  and  ending  with 
charring;  but  the  various  kinds  of  tissues — i.e.  anatomical  dif- 
ferences— are  also  recognised  as  grounds  of  distinction.  Thus, 
burns  of  the  skin,  of  the  cellular  tissue,  of  the  muscles,  nerves, 
vessels,  and  so  forth.  If,  however,  the  burnt  appearance  of  each 
of  the  various  tissues  should  present  distinctive  characters,  does 
the  depth  of  a  burn,  as  it  successively  involves  each  tissue,  cor- 
respond with  a  certain  kind  and  amount  of  functional  disturbance, 
and  its  probable  issue,  so  as  to  supply  data  whereby  a  natural 
classification  of  these  lesions  may  be  established? 

To  decide  this  question,  I  cannot  do  better  than  narrate  some 
of  M.  Dupuytren's  own  clinical  Observations.  And  first  of  the 
deeper  burns — namely,  his  4th,  5th,  and  6th  degrees. 

M.  Dupuytren's  14th  Observation  was  of  a  burn  to  the  4th 
degree  of  the  whole  upper  extremity.  The  suppuration  was  abun- 
dant, yet  the  patient  recovered. 

The  13th  Observation  was  of  a  burn  to  the  5th  degree  of  the 
external  part  of  the  left  shoulder,  and  to  the  6th  degree  of  the 
left  side  of  the  face.  This  deep  burn  was  followed  by  the  de- 
struction of  a  portion  of  the  parotid  gland,  by  salivary  fistula,  by 
necrosis  of  a  portion  of  the  bone  '  de  la  pommette '  and  of  the 
zygomatic  arch ;  yet  this  patient  also  recovered. 
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The  12th  Observation*  was  of  a  burn  to  the  5th  degree  of 
the  right  baud.  The  amount  of  injury  sustained  was  most  severe, 
while  the  clinical  history  of  this  burn  contrasts  favourably  with 
that  of  superficial  burns,  which  I  shall  presently  refer  to. 

Clinard,  aged  thirty,  a  servant,  of  good  general  health  and 
constitution,  was  afflicted  with  a  mental  malady,  the  result  of 
violent  grief.  Under  treatment  she  recovered  her  reason,  but  the 
dejection  of  spirits  continued.  Finding  herself  alone  one  evening, 
she  made  a  very  large  fire  in  the  kitchen  grate  and  put  her  hand 
into  the  burning  charcoal.  By  chance  some  one  came  to  her,  when 
she  appeared  very  agitated,  but  did  not  move.  These  circum- 
stances, and  the  smell  of  the  burning  flesh  which  pervaded  the 
kitchen,  aroused  the  madness  of  the  unhappy  creature.  With 
considerable  trouble  she  was  dragged  from  the  hearth  and  re- 
moved to  her  bed.  She  uttered  cries  of  agony  during  the  night, 
and  begged  that  they  would  end  her  days,  as  she  had  nothing 
to  live  for.    The  next  day  she  was  removed  to  the  Hotel  Dieu. 

The  right  hand  appeared  burnt  to  the  very  bone  ;  on  every 
part  of  it  were  black  eschars — hard,  thick,  and  separated  from  each 
other  by  crevices,  which  yielded  no  blood.  These  eschars  extended 
to  the  middle  of  the  metacarpus ;  while  the  other  portion  of  the 
hand  was  covered  with  a  large  phlyctena  full  of  serum.  A  bright  red 
ring  encircled  the  wrist.  The  radio-carpal  articulation  was  moveable, 
the  fingers  and  the  thumb  were  bent  upon  the  hand  ;  one  of  the 
joints  of  the  ring-finger,  and  one  of  the  little  finger,  were  open. 
The  patient  was  much  excited,  the  countenance  animated,  the  eyes 
were  immovable.  Delirium  continuing,  a  strait-waistcoat  and 
venesection  were  had  recourse  to.  Topical  dressings  were  used. 
The  third  day  she  continued  in  the  same  state.  Blood  was  let  from 
over  each  mastoid  process.  On  the  fourth  day  she  was  no  better. 
A  purgative  lavement  was  ordered.  The  seventh  day  brought  some 
improvement.  The  eschars  on  the  palm  of  the  hand,  and  on  the 
back  of  the  fingers,  began  to  separate,  and  there  was  hope  that  the 

*  Op.  cit.,  torn,  i.,  p.  499. 

M  2 


164 


PRINCIPLES  OF  SURGERY. 


tendons  might  be  saved ;  the  matter,  which  escaped  in  but  small 
quantity,  was  fetid. 

On  the  eighteenth  day  the  cries  of  the  girl  had  ceased ;  she 
sang  in  a  low  voice,  and  spoke  in  a  subdued  tone,  and  if  her  at- 
tention was  much  excited,  she  would  reply.  The  mental  malady 
had  completely  disappeared  on  the  thirtieth  day ;  and  during  the 
last  forty-eight  hours  the  invalid  was  fretting  for  what  had  befallen 
her,  but  had  no  recollection  of  the  occurrence,  and  her  astonish- 
ment was  great  when  she  was  told  all  the  circumstances  of  her 
illness. 

The  report  thus  concludes  : — The  extent  of  the  buru  is  well 
defined  ;  the  last  phalanx  of  the  ring-finger  and  finger  "  auricu- 
laire"  have  fallen  off,  as  if  eschars ;  and  cicatrization  has  begun 
here  and  there.  Many  small  portions  of  tendons  having  sloughed 
away,  have  been  removed  with  the  dressings,  and  the  fingers  are 
contracted.  They  were  placed  on  a  board,  so  as  to  gradually 
extend  them,  care  being  taken  that  they  were  not  in  contact, 
in  order  to  avoid  adhesions. 

Since  this  event,  observes  M.  Dupuytren,  any  accident  may 
admit  of  cure.  The  girl  had  entirely  recovered  by  the  30th  of 
February,  being  103  days  after  the  accident.  No  signs  of  in- 
sanity were  apparent,  and  on  the  5th  of  March  the  patient  left 
the  hospital  quite  well. 

It  is  impossible  to  escape  from  the  conclusion  which  these  and 
similar  cases  suggest.  Here  are  instances  of  deep  burns  to  the 
4th,  5th,  and  6th  degrees,  extending  successively  through  tissues 
having  very  different  anatomical  characters,  and  occurring  in  va- 
rious parts  of  the  body,  these  lesions  being  accompanied  with  the 
constitutional  disturbance  of  sliock  and  reaction  in  their  various 
phases ;  and  yet  we  observe  Nature  detaching  the  eschars,  slowly 
but  successfully  separating  the  dead  from  the  living,  and  eventually 
restoring  the  balance  of  the  constitutional  functions,  Avith  perfect 
recovery.  Who  can  venture  to  affirm,  after  such  experience,  that 
"  the  nature  of  the  parts  affected,  the  textures  injured  or  destroyed,^' 
that,  in  fact,  Anatomical  distinctions  have  aught  to  do  with  a  na- 
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tural  classification  of  biirns,  or  lead  to  their  exact  diagnosis  ?  In 
like  manner  we  experience  the  incompetency  of  Physiological  dis- 
tinctions. The  textures  which  are  successively  destroyed  by  a 
deep  burn,  serve  very  different  functions  in  the  animal  economy, — 
some  mechanical,  some  more  essential  to  life,  and  yet  the  relative 
importance  of  burns  cannot  be  estimated  by  their  depth — is  not 
proportionate  to  the  functions  of  the  parts  destroyed.  Nor  is 
the  guidance  of  Anatomy  or  Physiology  competent  to  fulfil  an  earhj 
diagnosis ;  for  a  diseased  condition,  or  injury — such  as  a  burn, 
being  a  deviation  at  least,  if  not  a  further  alteration,  from  the 
healthy  standard — structurally  and  functionally,  cannot  be  an- 
nounced by  that  which  is  lost. 

Nor,  again,  is  the  surgeon  concerned  with  the  Pathologico- 
anatomical  differences  of  burns.  He  estimates  not  the  effects  of 
heat  on  the  body,  by  observing  the  difi'erent  degrees  of  disorgani- 
zation produced  in  the  various  textures,  as  the  geologist  or  minera- 
logist examines  specimens  of  igneous  rocks ;  that  this  eschar  is 
yellow  and  hard,  and  that  that  is  black  and  brittle.  The  insigni- 
ficance of  pathologico-anatomical  differences  (no  less  than  of  those 
derived  from  anatomy  and  physiology)  will  become  more  apparent, 
and  the  basis  of  the  most  exact  and  early  diagnostic  distinctions 
of  burns  supplied  by  observing  their  Pathology,  as  exhibited  in  the 
following  cases  of  more  superficial  burns. 

M.  Dupuytren^s  8th  Observation  relates  to  burns  of  both  feet, 
from  the  1st  to  the  4th  degree,  occasioned  by  a  foot-bath,  and 
death  resulting  on  the  seventh  day. 

A  young  woman,  seventeen  years  of  age,  having  been  disap- 
pointed in  love,  attempted  suicide  by  the  fumes  of  burning  char- 
coal. She  so  far  succeeded  as  to  become  insensible,  when  she 
was  discovered  and  restored  by  appropriate  remedial  measures. 
Among  others  a  foot-bath  was  used,  but  the  feet  were  accidentally 
plunged  into  boiling  water,  in  which  they  remained  for  half  an 
hour,  the  poor  girl  being  insensible.  She  then  complained  of  the 
heat  of  the  water,  and  that  her  feet  were  numbed.  She  was  at 
once  removed  to  her  bed.     The  next  day  her  feet  were  found  to 
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be  scalded  nearly  up  to  the  malleoli ;  the  toes  had  lost  their  cuticle ; 
yellow^  hard  eschars  were  seen  up  to  the  ankle-joints,  and  the 
lower  parts  of  the  legs  showed  the  limits  of  the  bum  by  numerous 
phlyctiuse,  which  were  filled  with  a  reddish  serum.  Above  these 
the  skin  was  reddened,  slightly  swollen,  and  very  painful. 

In  three  days  the  symptoms  of  asphyxia  had  entirely  subsided, 
but  the  shock  of  the  burn  continued.  The  fifth  and  sixth  days 
brought  with  them  no  improvement,  either  local  or  constitutional ; 
obscure  fluctuation  was  perceptible  over  the  right  leg,  the  inflam- 
mation had  travelled  upwards  to  the  knee  and  the  thigh ;  delirium 
supervened,  and  death  followed  on  the  seventh  day. 

It  may  be  urged  that  this  case  was  complicated  in  its  origin 
with  asphyxia,  and  in  its  issue  with  erysipelas.  I  therefore  sub- 
join— 

Dupuytren^s  4th  Observation,  which  was  of  bums  to  the  4th 
degree  in  many  parts,  by  boiling  soup  and  by  fire;  death  fol- 
lowing during  the  period  of  reaction  at  the  end  of  the  fourth  day  : 

 Bison,  aged  forty,  affected  for  many  years  past  with 

epilepsy,  was  sitting  near  the  fire,  when,  being  seized  with  a  fit, 
she  fell  upon  a  pot  of  boiling  soup.  The  left  side  of  the  face  and 
the  whole  of  the  right  hand  were  burnt  to  the  two  first  degrees ; 
the  left  side  of  the  neck,  and  upper  part  and  left  side  of  the  chest, 
which  had  come  in  contact  with  the  fire,  were  burnt  to  the  3rd 
and  4th  degrees. 

The  usual  constitutional  disturbance  followed,  and  prevailed, 
by  terminating  fatally  on  the  fourth  day. 

Mr.  Travers*  narrates  the  following  case,  of  which,  for  ray 
purpose,  I  omit  the  treatment : — "  A  lad,  carrying  a  pail  of  hot 
soup  upon  his  head,  fell,  and  scalded  his  right  arm,  face,  neck,  and 
side  of  his  chest  as  far  as  the  margin  of  the  ribs.  The  accident 
happened  at  about  10  a.m.  The  cuticle  was  destroyed,  but  the 
cutis  appeared  sound.  In  one  hour  his  pulse  was  104  and  sharp. 
He  complained  of  excessive  thirst,  and  had  constant  shivering  as 


Constitutional  Irritation,  .1 826,  p.  90. 
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from  cold.  Half-past  1  p.m.,  shivering  continues;  pulse  112, 
smaller  aud  feeble.  10  p.m.,  makes  no  complaint,  but  is  restless 
and  thirsty;  and  although  not  actually  in  a  state  of  delirium, 
approaches  near  to  it ;  upon  being  asked  questions,  he  makes  no 
reply;  the  shivering  has  nearly  subsided,  and  the  surface  is 
recovering  warmth;  pulse  136,  thrilling  feebly.  Second  day, 
10  A.M.,  was  restless  and  delirious  the  greater  part  of  the  night, 
but  has  been  for  some  hours  in  a  dozing,  half-comatose  state, 
from  which  it  is  difficult  to  rouse  him.  He  appears  attentive  to 
questions ;  expresses  no  pain ;  breathing  rather  hurried ;  tempe- 
rature natural ;  pulse  small  and  feeble,  scarcely  perceptible  at  the 
wrist,  rather  creeping  under  the  finger  than  distinctly  pulsating, 
about  150  in  the  minute.  The  cutis  has  lost  its  florid  colour,  and 
seems  hard  and  insensible,  with  little  surrounding  inflammation. 
At  10  P.M.  he  expired,  having  remained  much  in  the  same  state 
as  last  reported,  and  survived  the  injury  about  forty-eight  hours." 

Here,  then,  is  a  series  of  cases  wherein  burns,  superficial,  but 
extensive,  were  accompanied  with  shock  and  collapse  so  severe  as 
to  terminate  fatally,  and  this  also  so  speedily  as  to  have  almost 
anticipated  the  commencement  of  reaction.  Yet  the  skin  was 
alone  involved,  the  cuticle  alone  destroyed.  These  cases  therefore 
corroborate  the  conclusion  we  gathered  from  the  history  of  pre- 
vious ones — that  the  depth  of  a  burn,  as  suggesting  the  difierent 
kinds  of  tissues  involved,  and  their  functions  respectively,  is  no 
measure  of  the  vital  importance  of  the  lesion — that  Anatomy  and, 
by  parity  of  reasoning,  Physiology  are  not  guides  to  an  exact  and 
early  diagnosis  of  bums;  nor,  therefore,  to  their  natural  classification. 

It  may  be  said  that  this  conclusion  is  not,  perhaps,  generally 
true,  seeing  that  it  is  derived  from  the  comparison  of  only  a 
limited  number  of  burns.  But  the  argument  is  cumulative.  The 
cases  I  have  adduced  to  support  it  are  not  peculiar,  and  they  all 
point  in  one  and  the  same  direction.  The  more  superficial  the 
bum,  if  only  extensive— ;— the  more  the  skin  alone  is  involved,  the 
more  urgent  is  the  constitutional  disturbance,  and  the  more 
dangerous  and  significant  is  the  burn. 
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A  negro  employed  at  the  Bains  Vigier,  in  Paris,  wishing  on  one 
occasion  to  warm  his  limbs,  which  were  benumbed  with  cold  during 
a  rigorous  winter,  immersed  himself  in  a  bath  heated  to  a  high  tem- 
perature. In  a  short  time  he  experienced  a  general  feeling  of  uneasi- 
ness with  acute  pain  in  the  skin.  He  was  immediately  withdrawn 
and  carried  to  the  Hotel  Dieu,  where  he  expired  in  thirty-six  hours  ! 
It  is  reasonable  to  suppose  in  this  case,  that  although  the  water 
was  heated  to  a  high  temperature,  yet  it  was  not  at  the  boiling 
point,  and  that  it  acted  only  as  a  general  rubefacient,  without 
raising  or  destroying  the  cuticle ;  and  yet  here  is  a  burn  of  only 
the  1st  degree,  but  very  extensive,  and  therefore  accompanied 
with  a  shock  of  the  nervous  system,  so  sudden  and  overwhelming 
as  soon  to  have  proved  fatal. 

We  have  already  seen  the  value  of  Pathologico-anatomical  dis- 
tinctions, in  the  early  and  exact  diagnosis  of  wounds  3  but  the  distinc- 
tions of  burns  can  alone  be  estimated  by  Pathology,— by  the  kind  and 
degree  of  functional  disturbance  they  induce, — only,  therefore,  by 
observing  the  living,  moving,  sentient  body,  "  to  mark  its  hunger 
and  thirst,  its  sleeping  and  waking,  its  heat  and  its  cold,  to  hear 
its  complaints,  and  to  register  its  groans.^'  Clinical  observation 
of  the  '  functional  disturbances'  pertaining  to  burns  and  to  other 
injtiries  and  diseases,  brings  to  light  a  new  order  of  phenomena, 
which — nnlike  those  that  have  hitherto  chiefly  occupied  our  atten- 
tion in  this  chapter — are  only  to  be  studied  during  life. 

A  general  inquiry  of  critical  moment  here  opens  up.  How 
far  are  Functional  disturbances  competent  to  determine  the  earliest 
and  most  exact  diagnosis ;  and  as  compared  with  the  evidence  of 
Pathological  Anatomy,  so  far  as  it  is  available  during  life  ? 

To  anticipate  the  result  of  this  inquiry,  I  may  state  that,  while 
the  former  will  prove  to  be  equivocal  and  misleading,  the  latter  is 
an  infallible  guide. 
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CHAPTER  II. 

NEGATIVE  PRINCIPLES  OF  DIAGNOSIS  (CONCLUDED). 

'  Pathology— Functional  Disturbances  only — is  an  insufficient  guide  to  an  early  and 
exact  Diagnosis.  Functional  disturbance  does  not  invariably  accompany,  and 
does  not  at  an  early  period  accompany,  injury  or  local  disease ;  and  the  same 
disturbance  of  function  is  no  measure  of  the  structural  lesion  existing — may 
also  accompany  the  same  disease  or  injury  simultaneously  in  different  parts  of 
the  body,  or  may  accompany  very  different  kinds  of  injury  or  disease.  Func- 
tional conditions,  therefore,  are  only  '  symptoms' — i.  e.,  casual  coincidences, 
not  exact  signs  of  morbid  conditions.  This  negative  Principle  illustrated  by 
the  Diagnosis  of  injuries  of  mechanism — e.g.,  fractures,  aneurisms,  disloca- 
tions, respectively;  also  by  diseases  of  nutrition — e.g.,  inflammation  of 
internal  parts, — strangulated  hemise  and  ileus;  tumours  of  various  kinds; 
and  degenerations  of  textural  structure. 

'  How  idle  and  insignificant  do  we  find  the  opiuions  of  phy- 
-icianSj  and  many,  too,  of  high  endowments  and  great  repute,  when 
we  examine  them,  not  in  their  books,  but  in  the  dead  body.  The 
practice  of  Physic  has  been  long  excluded  from  the  circle  of  the 
exact  sciences ;  but  if  the  study  of  the  dead  body  and  its  morbid 
appearances  be  combined  with  a  constant,  cautions,  and  rigorous 
observation  of  the  living  body  in  a  state  of  disease,  it  will  have  a 
clear  and  undisputed  title  to  be  admitted  among  them,  and  especially 
in  virtue  of  its  Diagnosis. 

"  This  is  the  direct  and  undeviating  line  that  reasonable  minds 
now  incline  to  pursue,  and  it  will,  I  doubt  not,  be  generally  pursued. 
What  may  observation  avail  us,  if  we  know  not  the  seat  of  the 
evil?  We  may  make  clinical  notes  from  sunrise  to  sunset  for 
twenty  years,  on  the  diseases  of  the  heart,  lungs,  and  abdominal 
viscera,  at  the  bedside  of  our  patients,  and  what  shall  we  find  in 
them  ?    What  but  a  detailed  and  circumstantial  account  of  symp- 
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toms,  ■which  cannot  be  referred  to  any  legitimate  source,  and  there- 
fore exhibit  only  a  series  of  unconnected  phenomena  ?  Let  us  study 
the  dead  body,  and  the  obscurity  which  observation  alone  cannot 
dispel  •will  quickly  disappear  in  the  evidence  it  aflPords." 

Thus  wrote  Xavier  Bichat.*  Since  then,  the  study  of  Patho- 
logical Anatomy  has  been  combined  with  Clinical  observation — con- 
stant, cautious  and  rigorous.  With  what  result  ?  We  still  continue 
to  read  detailed  and  circumstantial  accounts  of  symptoms  which 
cannot  be  referred  to  any  legitimate  source,  and  therefore  exhibit 
only  a  series  of  unconnected  phenomena.  Whence  this  continued 
failure  of  effort,  pursued  by  so  many  investigators  ?  Because 
Clinical  observation  has  itself  been,  in  part,  misdirected.  The 
"  unconnected  phenomena"  are  functional  disturbances,  and  they 
are  inconstant  coincidences — i.  e.,  symptoms  only.  Thus  it  is  that 
Physic  still  remains  excluded  from  the  circle  of  the  exact  sciences, 
and,  so  far,  especially  in  respect  of  its  diagnosis ;  for  the  Principles 
of  diagnosis  cannot  be  established  on  such  insecure  data. 

The  inconstancy,  and  therefore  diagnostic  insufficiency,  of  Func- 
tional disturbances,  is  a  negative  Principle,  which  admits  of  very 
general  illustration. 

Morbid  conditions  of  function  are  significant  only  as  being 
manifestations  of  alterations  of  structure  (including  those  of  physical 
properties  and  chemical  composition).  These  are  the  essential 
conditions  of  disease.  It  may  be  that  structural  alterations  are 
minute  and  likely  to  escape  detection ;  it  may  be  that  they  relate 
only  to  the  quantity  of  blood  in  the  tissue  or  organ,  as  compared 
with  its  solid  matter,  and  that  this  proportionate  vascular  condition, 
being  mutable,  is  almost  or  altogether  effaced  before  di post-mortem 
examination  (in  the  event  of  a  fatal  issue),  and  thus  certain  nervous 
diseases  may  appear  to  be  purely  functional ;  but  instances  of  func- 
tional disturbance  alone  are  very  doubtful,  and  are,  one  by  one, 
being  referred  to  altered  structure.    Amaurosis,  for  example,  in 


*  General  Auatomy. 
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jsome  cases,  is  now  seen  by  the  ophthalmoscope  to  be  connected 
mith  certain  structural  alterations  of  the  retina  or  optic  nerve.* 

The  presence  of  altered  structure  is  therefore  more  essential  than 
{functional  derangement,  which  derives  its  diagnostic  significance 
Ifrom  Pathological  Anatomy. 

How  far,  then,  are  Functional  manifestations  faithful  guides 
((during  life)  to  disorganizations  of  Structure?  In  reply,  I  might 
jpoint  to  common  experience  as  reminding  us  of  many  instances  of 
ssudden  death,  after  which  chronic  organic  lesions  have  been  dis- 
(covered,  the  existence  of  which  had  never  been  even  suspected,  by 
ffunctional  disturbances,  during  life.  Thus,  the  heart  degenerated 
iinto  fat  may  yield  no  warning  palpitation,  pain,  or  feeble  first  sound 
— may  throw  out  no  functional  symptom — previous  to  its  final 
gstroke  in  sudden  and  unexpected  death.f 

Cases  such  as  these,  showing  the  absence  of  all  functional  dis- 
tturbance,  clearly  denote  the  diagnostic  powerlessness  of  functional 
ccouditions,  and  their  incompetency,  therefore,  to  fulfil  even  an  early 
and  exact  diagnosis ;  but  short  of  this  total  inability,  the  insufficiency 
of  functional  conditions  is  shown  by  their  general  inconstancy. 

That  functional  disturbances  do  not  invariably  accompany  a 
local  disease  or  injury ;  and,  moreover,  that  the  same  disturbance 
of  function  may  accompany  very  difierent  local  diseases  and  injuries. 
Functional  conditions  are,  therefore,  to  be  regarded  as  only  acci- 
dental coincidences  or  symptoms  {^vfxirTh)fxa,  from  aw,  with,  and 
-row,  to  fall).   The  truth  of  this  proposition  is  well  illustrated  by 
■-the  functional  disturbances  which  casually  accompany,  but  do  not 
lindicate,  various  injuries  of  the  natural  mechanism  of  the  body,  and 
itarious  diseases  of  nuti'ition.     Such  are,  respectively.  Fractures, 
iAneurisms,  and  Dislocations;  Tumours  and  Degenerations. 

The  functional  concomitants  of  Fracture  are  pain  and  inability  to 


*  Ophthalmoscopic  Surgery.    J.  Hogg,  Ed.  3,  1863,  p.  155  et  seq. 
t  See  an  elaborate  monograph  On  Fatty  Diseases  of  the  Heart,  by  R,  Quain, 
)M.D.,  Med.  Chir,  Trans.,  vol.  xixiii. 
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use  the  part  which  has  been  injured.  But  these  conditions  are  very 
equivocal.  The  pain  may  be  insignificant  at  first,  and  the  power  of 
motion  may  be  retained  in  the  case  of  an  impacted  fracture — say,  of 
the  neck  of  the  femur,  of  which  several  remarkable  instances  are 
on  record.  In  the  fourth  volume  of  the  "Mem.  de  I'Acad.  de 
Chirurgie"  a  case  is  related,  in  which  the  patient  walked  home 
after  the  accident,  and  even  got  np  the  next  day.  Desault  men- 
tions a  similar  example,  and  others  were  seen  by  Dupuytren.*  I 
have  seen  two  instances  of  impacted  fracture  of  the  cervix  femoris 
with  the  power  of  progression  retained.  Again,  when  at  the  seat 
of  fracture  there  are  two  companion  bones,  as  in  the  forearm  and 
leg,  and  only  one  of  these  bones  is  broken,  the  other  acts  as 
a  splint,  and,  by  supporting  the  fractured  portions  pretty 
well  in  the  natural  position,  preserves  also  the  natural  power  of 
motion. 

When  pain  and  loss  of  the  power  of  motion  are  experienced, 
these  functional  conditions  may  arise  from  other  causes  besides  frac- 
ture ;  and,  so  far,  a  dislocation,  a  bruise,  or  an  attack  of  rheumatism, 
may  feign  fracture. 

The  functional  symptoms  of  an  Aneurism  are  concomitant 
with  its  enlargement.  The  tumour  now  slowly,  yet  constantly 
and  progressively,  presses  on  suri'ounding  parts,  inducing  various 
functional  disturbances.  The  artery  below  the  aneurism  is,  in  course 
of  time,  gradually  obliterated,  and  for  a  short  distance  becomes  a 
fibrous  cord.  The  flow  of  blood  is  thereby  more  obstructed,  the 
veins  become  turgid,  and  swelling  supervenes.  The  nerves  are 
flattened  into  ribands,  thus  occasioning  severe  pain,  and  eventually 
partial  paralysis.  The  muscles  waste  and  lose  their  power  of  motion, 
while  by  their  displacement,  also,  their  lines  of  action  are  disad- 
vantageously  changed.  In  due  time  the  tumour  bursts,  and  with 
the  occurrence  of  more  or  less  hemorrhage,  all  these  functional 
disturbances  are  temporarily  relieved. 

But  observe,  these  symptoms  (pain  and  loss  of  muscular  power) 


*  Clin.  Cliii-.,  t.  ii.,  p.  96. 
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Jo  not  occur  until  a  somewhat  late  period  of  the  aneurism ;  and, 
moreover,  do  not  accompany  it  throughout  its  career.  They  there- 
Core  are  neither  constant  nor  primary  conditions,  and  cannot  be 
used  in  aid  of  an  early  and  exact  diagnosis. 

Passing  on  to  Dislocations,  we  have  to  notice  the  pain  and 
powerlessness  of  the  limb  which  an  individual  experiences  who  is 
the  subject  of  this  kind  of  injury.  But  these,  again,  are  mere 
casual  symptoms,  and  very  inconclusive  evidence  of  a  dislocation 
having  occurred. 

Pain  in  such  a  case  arises  from  the  pressure  exercised  by  the 
displaced  bone  on  the  nerves  in  its  vicinity,  and  is  felt  therefore 
iu  proportion  to  the  number  and  size  of  the  nerves  which  are  thus 
-iFected,  and  in  proportion  also  to  the  tension  of  the  parts.  An 
oft-recurring  dislocation  of  the  shoulder-joint  begets  such  laxity 
of  the  articulation,  especially  in  an  old  feeble  subject,  as  to  admit 
of  the  displacement  occurring  with  comparatively  little  pain, 
while  the  head  of  the  humerus  being  dislocated  for  the  first  time 
into  the  axilla  of  a  young  muscular  man,  and  pressing  with  un- 
yielding resistance  on  the  leash  of  nerves  which  form  the  brachial 
l)lexus,  occasions  the  most  severe  pain.  Such  pressure,  indeed,  is 
-ometimes  sufiBcient  to  obliterate  pain,  and  induce  temporary  pa- 
ralysis of  the  limb.  Other  varieties  of  functional  disturbance  may 
accompany  special  dislocations.  For  example,  the  sternal  end  of  the 
clavicle  being  dislocated  backwards  has  been  seen  so  to  compress 
the  oesophagus  as  almost  to  prevent  deglutition.  But  the  insuffi- 
ciency of  all  derangements  of  function  in  relation  to  diagnosis 
here  holds  good.  The  pain  or  other  inconvenience  may  be  absent ; 
on  the  other  hand,  if  present,  such  symptoms  may  attend  other 
kinds  of  lesions  and  diseased  conditions.  The  same  restrictions 
apply  to  mere  powerlessness  of  the  limb  —  a  symptom  which 
supervenes  slowly  after  the  accident,  and  may  not  therefore  be 
well  marked.  Every  practical  surgeon  must  concur  in  the  ex- 
perience of  Sir  A.  Cooper,  who  examined  a  dislocation  of  the 
thigh-bone  into  the  foramen  ovale,  a  few  minutes  after  the  acci- 
dent had  happened.    The  dislocated  part  was  still  very  moveable. 
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and  continued  so  for  the  space  of  nearly  three  hours,  when  it  be- 
came firmly  fixed  in  its  new  situation  by  the  tonic  and  permanent 
contraction  of  the  muscles.  But  if  the  symptom  in  question  be 
presentj  it  may  result  from  other  causes  than  dislocation.  Thus, 
loss  of  power  to  move  a  joint  may  indicate  chronic  rheumatism. 

If,  then,  the  functional  disturbances  to  which  I  have  alluded  are 
present,  and  are  regarded  as  sufficiently  early  symptoms,  they  are 
not  sufficiently  constant  evidence  to  aid,  much  less  to  determine, 
an  exact  diagnosis. 

The  same  inconclusiveness  belongs  to  whatever  disturbances  of 
function  may  accompany  the  production  and  progress  of  any  spe- 
cies of  Morbid  Growth. 

The  mechanical  results  of  pressure  on  surrounding  parts  can- 
not become  obvious  until  the  tumour  has  attained  some  size.  Tiie 
obstructed  circulation,  or  the  embarrassed  respiration,  or  the  con- 
stipation from  pressure  of  a  tumour  on  the  intestinal  canal, — these 
and  similar  disturbances  of  function  may  accompany  the  growth 
of  a  tumour  so  placed  as  to  impede  the  free  working  of  some  por- 
tion of  the  vital  machinery ;  but  such  symptoms  cannot  arise 
from  a  small  tumour  which  admits  of  easy  accommodation  to  the 
part  in  which  it  is  placed.  The  symptoms  alluded  to  are  there- 
fore not  early  symptoms  ;  nor  are  they  sufficiently  exact,  because 
not  sufficiently  coustant.  A  slow-growing  tumour,  such  as  are 
many  instances  of  the  fatty,  cystic,  fibrous,  and  cartilaginous  tu- 
mours, may  trespass  so  stealthily  on  the  mechanism  of  surround- 
ing parts  as  to  allow  of  their  functions  becoming  adapted,  as  it 
were,  and  reconciled  to  the  inconvenience  to  which  they  are  sub- 
mitted. The  experience  of  most  surgeons  will  recall  some  such 
instances  of  tolerance ;  and  this  tolerance  of  all  slow-growing 
tumours — a  numerous  class  of  growths — suggests  the  general 
insufficiency,  because  the  general  inconstancy,  of  functional  dis- 
turbances, for  exactly  determining  the  presence  of  a  tumour. 

Again,  the  usual  situation  of  many  tumours  is  such  as  to  preclude 
the  possibility  of  their  occasioning  much  functional  disturbance. 
Thus,  a  fatty  tumour  is  usually  found  under  the  skin,  and  slip- 
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ping  about,  probably  on  the  back,  so  as  to  occasion  no  other  in- 
convenience than  the  weight  of  a  burthen  of  its  own  size  and 
substance.  Cartilaginous  tumours  very  frequently  select  the  bones 
I  of  the  fingers  and  toes,  or  the  extremities  of  larger  bones  ;  and  tu- 
1  mours  so  placed  only  interfere  with  the  free  motion  of  these  parts. 
'  Their  influence  is  purely  local.  Again,  the  chosen  habitat  of 
'  the  fibrous  tumour  is  the  uterus — a  passive  organ,  whose  use 
i  is  occasional,  and  not  required  day  by  day  to  maintain  the  organic 
I  life  of  the  individual.  A  fibrous  tumour  may  lodge  quietly  in 
ithe  uterus  for  months  and  years  without  inconvenience.  Lastly, 
iif  functional  disturbances  should  perchance  indicate,  and  at  an 
I  early  period  announce,  the  presence  of  a  tumour,  it  does  not,  and 
I  cannot,  indicate  the  kind  of  tumour.  Its  nature  may  be  benign 
\  and  sociable  with  neighbouring  parts,  or  malignant  and  aggressive. 

To  more  particularly  illustrate  the  insufficiency  of  functional 
'disturbance  in  relation  to  the  earliest  and  most  exact  diagnosis, 
let  us  glance  at  the  clinical  history  of  one  functional  condition — 
J  paiw,  considered  as  an  accompaniment  of  various  species  of  morbid 
;  growths. 

Pain  is  a  subjective  symptom,  and  very  capricious.    It  is 
neither  an  early  nor  a  constant  symptom  of  any  morbid  growth. 
Thus,  very  rarely  indeed  does  a  fatty  tumour,  advanced  in  life, 
!  suppurate  in  its  centre,  and  become  painful.    An  ordinary  cyst 
or  collection  of  cysts  is  painless,  and  a  proliferous  cyst  in  an 
early  stage,  and  so  long  as  it  continues  unbroken,  may  remain 
1  painless  for  years.    The  cyst  I  have  already  mentioned  as  having 
1  been  removed  by  Mr.  Lawrence  from  the  thigh  of  a  woman  is  an 
f  example.    This  tumour  had  been  growing  slowly  and  without  pain 
i  for  nine  or  ten  years.    Yet  the  fungous  protrusion  which  eventually 
:  springs  from  a  proliferous  cyst  is  painful.     Such  was  the  condi- 
t  tion  of  a  very  large  protruding  tumour  of  the  breast,  removed  by 
!  Mr.  Lawrence  from  a  lady  fifty-five  years  old.    But  these  protru- 
T  sions  are  late  as  well  as  inconstant  productions. 

A  fibro-cellular  tumour  and  an  ordinary  fi.brous  tumour  are 
1  both  painless  ;  so  also  is  a  cartilaginous  tumour :  and  when  any 


176 


PRINCIPLES  OF  SURGERY. 


variety  of  either  of  these  tumours  is  painful,  it  has  become  so  after 
the  lapse  of  time.  Pain,  therefore,  is  a  late  symptom  in  the 
varieties,  and  absent  in  the  types,  of  these  growths. 

Lastly,  if  pain  does  accompany  the  growth  of  a  non-malignant 
tumour,  the  presence  but  not  the  origin  of  which  is  so  far  indi- 
cated by  this  symptom,  yet  it  is  impossible,  by  any  character  of 
the  pain,  to  recognise  the  kind  of  tumour.  A  tumour,  not  the 
tumour,  is  made  known. 

A  malignant  tumour  is  usually  no  exception  to  these  general 
restrictions,  respecting  the  diagnostic  value  of  pain. 

The  word  cancer  is  to  many  persons  suggestive  of  perhaps 
the  most  exquisite  torture.  Molten  lead,^'  a  "  hot  dart"  passing 
through  the  breast, — these  and  similar  expressions  are  used 
by  cancer  patients  ;  and,  as  Mr.  Paget  truly  remarks,  the  pain  is 
generally  described  by  reference  to  some  imaginary  sensation, 
rather  than  by  anything  the  individual  ever  felt  before,  as  if  actual 
experience  failed  to  supply  an  adequate  illustration  of  the  kind  of 
torture. 

But  cancer  is  not  always  painful.  "  Among  the  many  incon- 
stancies," observes  Mr.  Paget,  "  in  the  life  of  cancers,  none  I  think 
is  more  striking  than  that  which  relates  to  the  attendant  pain. 
One  sees  cases,  sometimes,  that  run  through  their  whole  career 
without  any  pain.  In  a  case  of  deeply  ulcerated  cancer  of  the 
breast,  the  patient,  who  had  also  a  cluster  of  cancerous  axillary 
glands,  begged  that  the  disease  might  be  removed,  but  only 
because  it  was  '  such  a  terrible  sight.'  It  had  never  once  given  her 
the  least  pain.  In  another  case,  a  patient  with  a  cancer  involving 
the  whole  mammary  gland,  was  quite  unaware  of  any  pain  or 
other  affection  in  her  breast,  until,  a  few  weeks  before  its  excision, 
some  friends  called  her  attention  to  its  diminished  size."  The 
largest  hard  cancer  of  the  breast  which  Mr.  Paget  had  ever 
removed  was  equally  painless ;  and  another  patient  who  died  from 
rapidly  progressive  and  ulcerated  cancer,  never  experienced  a  paiu 
in  its  two  years^  duration.* 

*  Op.  cit.,  vol.  ii.,  1853,  p.  339. 


I 


NEGATIVE  PRINCIPLES  OF  DIAGNOSIS. 


177 


Pain  then  is  not  a  constant,  and  therefore  not  an  exact 
symptom  of  cancer.  Neither  is  it  an  early  symptom.  Mr.  Paget 
goes  on  to  state  that,  in  the  early  part  of  its  course,  for  instance 
in  ordinary  cases  for  the  first  year  or  year  and  a  half,  the  hard 
cancer  of  the  breast  is  either  not  painful  at  all,  or  gives  only  slight 
and  occasional  pain,  or  again,  only  becomes  painful  by  handling. 
Nor,  if  present,  is  the  kind  of  pain  uniformly  the  same.  '  Darting  ' 
and  '  lancinating '  are  terms  in  common  use,  and  as  if  always 
descriptive  of  the  kind  of  pain.  But,  during  the  first  year  or  year 
and  a  half,  the  pain  of  scirrhus  cancer  of  the  breast  has  usually  no 
peculiar  character ;  is  not  generally  lancinating,  but  usually,  and 
especially  after  manipulation,  dull  and  heavy  :  after  this  time,  the 
cancer  becomes  more  and  more  painful,  and  the  pain  acquires 
more  of  the  darting  and  lancinating  character  ;  this  pain  is  generally 
increased  when  the  cancer  grows  quickly,  and  especially  when  it 
is  inflamed  or  ulcerating,  or  about  to  slough ;  lastly,  the  pain 
becomes  yet  more  intense  while  the  cancer  is  progressively  ulcerat- 
ing, and  now  adds  to  its  lancinating  character,  or  substitutes  for  it 
the  hot,  burning,  or  scalding  sensation. 

No  one  kind  of  pain,  then,  is  characteristic  of  Scirrhus  cancer 
(of  the  breast)  in  all  stages  of  its  progress — neither  dull,  aching, 
lancinating,  nor  scalding  pain. 

In  respect  of  encephaloid  cancer,  pain  is  by  no  means  a 
constant  nor  an  essential  condition.  Mr.  Paget's  experience  is 
again  explicit  on  these  two  points.  "The  history,"  says  he,  "of  some 
1  of  the  medullary  cancers  which  grow  as  distinct  tumours,  may 
•  teach  us  that  the  pain  is  not  an  affection  of  the  cancer  itself,  but 
»  of  the  organ  which  it  occupies.  Such  cancerous  tumours  in  the 
:  subcutaneous  cellular  tissue  are,  I  believe,  rarely  the  source  of 
!  pain ;  often  they  are  completely  insensible  :  yet  the  same  kind  of 
t  tumours  seated  among  the  deeper  parts  of  limbs,  or  enclosed  in  the 
:  testicle  or  in  bone,  seem  to  be  usually  painful,  and  often  severely 
-  so.  This  difference  indicates  that  the  varying  pain  is  not  of  the 
^  cancer,  but  of  the  part  it  fills."* 

*  Op.  cit.,  vol.  ii.,  p.  405. 
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The  clinical  history  of  Inflammation  exhibits  the  insufficiency 
of  functional  symptoms.  The  definition  which  has  prevailed  since 
the  days  of  Celsus  is  an  assemblage  of  four  conditions — redness, 
heat,  pain,  and  swelling.  This  definition  is  far  from  being  unexcep- 
tionable. Redness,  heat,  and  swelling  are  the  physical  characters 
of  inflammation ;  pain  alone,  its  local  functional  symptom.  But 
the  occurrence  of  pain,  and  its  intensity,  are  regulated  by  many 
circumstances.  When  the  capillary  vessels  of  any  part,  about  to 
be  inflamed,  become  turgid  with  arterial  blood,  redness  and  heat 
are  the  first  accompaniments  of  this  hypersemia.  Whether  pain 
shall  succeed  as  an  early  symptom,  and  its  degree  of  severity,  are 
alike  uncertain. 

The  painfulness  of  inflammation  is  chiefly  regulated  by  the 
more  or  less  unyielding  character  of  the  texture  or  part  affected, 
whereby  the  interstitial  effusion,  of  lymph,- serum,  and  exudation- 
matter,  is  more  or  less  readily  accommodated.  If  in  a  freely  dis- 
tensible texture — as  the  spongy  parenchyma  of  tlie  lungs — little 
or  no  pain  may  be  experienced.  Incipient  pneumonia  is  so  far 
latent,  because  unfelt.  Pain  therefore  may  be  absent  altogether, 
or  not  an  early  symptom  of  inflammation.  And  when  this 
symptom  does  arise,  its  degree  will  depend  in  some  measure  on  the 
quantity  of  arterial  blood  flowing  through,  the  part — in  fact,  the 
degree  of  inflammatory  hypersemia — and  partly  on  the  nervous  en- 
dowment of  the  part,  and  the  sensitiveness  of  the  individual.  The 
occurrence  of  pain  is  therefore  no  measure — no  exact  symptom 
of  the  intensity  of  the  inflammation,  "And,of  all  symptoms,"  writes 
a  watchful  clinical  observer,*  "  mere  pain  is  the  most  inconstant 
and  uncertain,  whatever  be  the  disease.  It  is  so  in  pericarditis.  It 
is  present  in  one  case  and  absent  in  another,  strangely  and  unac- 
countably. I  have  known  much  pain  where  the  disease  has  been 
of  little  severity,  of  short  duration,  and  of  easy  cure ;  and  I  have 
known  the  severest  pericarditis  pass  through  all  its  stages  without 
pain.    All  other  symptoms  have  been  present  to  mark  its  reality 


*  Latliam's  Lectiu'es  on  Clia.  Mqd.,  vol.  i.,  p.  141. 
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and  its  progress  :  the  murmur,  and  the  prsecordial  duhiess,  and  the 
fluttering  heart  and  the  respiratory  anguish.  And  sometimes  the 
patient  has  died,  and  sometimes  he  has  escaped  by  a  tardy  and 
precarious  convalescence.  But  from  first  to  last  there  has 
absolutely  been  no  pain. 

"  Do  not  be  surprised  at  this.  Pleurisy  may  exist  without 
pain;  even  acute,  rapid,  pus-eflPusing  pleurisy.  Peritonitis  may 
exist  without  pain ;  even  acute,  rapid,  pus-effusing  peritonitis.  And 
so  too  if,  in  pericarditis,  there  is  sometimes  no  pain,  it  fortunately 
happens  that  there  are  other  signs  by  which  we  can  fix  our 
diagnosis  of  the  disease  equally  well  without  it. 

"  See  what  a  strange,  unequal,  and  uncertain  light  pain 
throws  upon  diagnosis  and  treatment.  We  find  it  where  we  do  not 
look  for  it,  and  look  for  it  where  we  do  not  find  it.  Its  presence 
is  uo  sure  proof,  its  absence  is  no  sure  negation,  of  disease." 

If  then  the  local  symptom — pain — is  not  trustworthy,  are  the 
general  symptoms,  known  as  the  inflammatory  or  symptomatic 
fever,  more  reliable  ?  The  chief  elements  of  this  fever  are,  general 
excitement  of  the  arterial  system,  as  denoted  by  a  quick,  forcible 
and  hard  pulse ;  and  a  general  arrest  of  the  secretions,  as  denoted 
by  a  dry,  hot  skin,  scanty  urine,  and  constipation.  These  functional 
disturbances  arise  most  probably  from  an  influence  transmitted 
through  the  nerves  from  the  inflamed  part ;  hence,  the  commence- 
ment and  subsequent  severity  of  inflammatory  fever  is  much 
regulated  by  the  condition  of  the  nerves  at  the  seat  of  inflamma- 
tion. In  loose  textures  and  parenchymatous  organs,  the  nerves 
mcluded  are  not  submitted  to  pressure,  certainly  not  at  an  early 
penod  of  inflammation  ;  consequently,  inflammatory  fever  is  not 
readily  excited — is  not  an  early  symptom.  Pneumonia  and 
hepatitis  severally  proceed  to  some  extent  without  inducing  this 
constitutional  disturbance.  For  the  same  reason  inflammatory 
fever  is  not  an  exact  measure  of  the  severity  and  extent  of  the 
mflammation.  The  basis  of  both  lungs,  or  a  large  organ  like  the 
hver,  when  inflamed,  may  not  excite  much  fever,  while  the  limited 
inflammation  of  tonsillitis  arouses  the  most  violent  fever. 

N  2 
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But  if  such  constitutional  disturbance  should  be  well  pro- 
nounced, it  refers  to  inflammation  in  any  part  of  the  body,  without 
guiding  to  the  real  source  or  seat  of  all  the  mischief.  For  ex- 
ample, the  symptoms  of  strangulated  hernia  are  those  of  ileus :  if, 
therefore,  an  irreducible  hernia  be  present,  such  symptoms  might 
possibly  mislead  one  to  refer  them  to  it,  rather  than  to  the  ileus ; 
or  to  infer  that  the  case  is  one  of  strangulated  hernia.  The  following 
illustrative  case  occurred  in  the  practice  of  Percival  Pott.* 

An  old  gentleman,  who  had  for  many  years  had  an  irreturnable 
rupture  of  the  mixed  kind,  was  seized  with  symptoms  of  obstruction 
in  the  intestinal  canal.  He  complained  of  great  pain  in  his  whole 
belly^  but  particularly  about  the  navel ;  was  hot  and  restless,  and 
had  a  frequent  inclination  to  vomit ;  his  pulse  was  full,  hard,  and 
frequent;  and,  contrary  to  his  usual  custom,  his  bowels  had  not 
been  relieved  for  three  days.  Mr.  Pott  examined  this  rupture  very 
carefully ;  the  process  was  large  and  full,  as  usual,  but  not  at  all 
tense  or  painful  upon  being  handled ;  the  belly  was  much  swollen 
and  hard,  and  the  patient  could  scarcely  bear  the  light  pressure  of 
a  hand  about  his  navel.  Mr.  Pott  rightly  inferred  that  the  rup- 
ture had  no  share  in  the  present  sufferings  of  his  patient ;  that  the 
hernia  was  simply  irreducible,  and  the  operation  was  not  performed. 
The  patient  died  on  the  sixth  day,  and  a  post-mortem  examination 
disclosed  the  real  source  of  all  the  symptoms. 

The  hernial  sac  was  thick  and  hard,  and  contained  a  large 
portion  of  omentum,  a  piece  of  the  ileum,  and  a  portion  of  the 
colon,  all  perfectly  sound,  free  from  inflammation  or  stricture,  and 
irreturnable  only  from  quantity.  But  the  jejunum  was  greatly 
distended,  highly  inflamed,  and  in  some  parts  sphacelated  ! 

An  analogous  case  was  that  of  a  man  about  thirty  years  of 
age,  whose  bowels  had  not  been  relieved  for  three  days,  although 
he  had  taken  purges  and  used  glysters ;  he  vomited  almost  inces- 
santly ;  his  pulse  was  hard  and  frequent,  but  not  full ;  and  his 
countenance  bespoke  death. 

There  was  a  rupture  on  the  right  side ;  it  was  clearly  intestinal. 


*  Chirurgical  Works,  1790,  vol.  iii.,  p.  330. 
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soft,  easy,  occasioned  no  pain  when  lianflled,  and  seemed  to  be 
capable  of  reduction ;  but,  after  many  trials,  Mr.  Pott  failed  to 
return  it,  although  he  used  "  his  utmost  endeavours,"  all  which 
gave  the  man  no  uneasiness,  and  therefore  satisfied  Mr.  Pott  that 
the  symptoms  did  not  arise  from  the  hernia,  which  was  also  the 
patient^s  own  opinion.  A  counter  opinion  prevailed,  and  the 
operation  was  performed. 

The  hernial  sac  was  formed  by  the  tunica  vaginalis;  it  con- 
tained a  portion  of  the  ileum,  which,  although  slightly  adherent 
to  the  testicle,  Avas  so  perfectly  free  from  stricture,  tliat,  when 
loosened  from  its  connexion,  it  was  returned  into  the  abdomen 
without  dividing  the  tendon.  Death  occurred  the  following  day, 
and  then  a  portion  of  the  colon  within  the  abdomen  was  discovered 
to  have  undergone  mortification,  and  had  become  quite  black  ! 

In  estimating  the  diagnostic  value  of  functional  conditions,  as 
symptoms  of  Morbid  Growths,  it  may  be  alleged  that  the  proved 
faithlessness  of  such  evidence  refers  to  structures  which  are 
adventitious  or  superadded  to  the  parts  afi'ected ;  but  functional 
conditions  are  not  more  constant,  in  connexion  with  textural 
Degenerations  of  the  various  normal  tissues  of  the  body. 

I  cannot  undertake  thus  to  consider  every  kind  of  degenerative 
transformation,  to  which  every  organ  or  part  is  liable;  but  I  shall 
select  the  most  common — namely,  fatty  degeneration,  and  as  it 
affects  an  organ  of  vital  importance — the  heart.  Clinical  obser- 
vations respecting  the  diagnostic  value  of  functional  evidence  of 
fatty  degeneration  of  the  beart  are  contradictory ;  but  the 
anomalous  conclusions  of  different  observers  are,  in  a  measure, 
capable  of  explanation. 

The  literature  of  this  transformation  shows,  beyond  a  doubt, 
that  it  was  for  a  long  time  confounded  with  interstitial  deposit  of 
fat  in  the  muscular  substance  of  the  heart,  and  around  that  organ. 
Therefore  in  considering  the  question  of  functional  evidence,  we 
may  disregard  certain  clinical  observations  which  referred  indis- 
criminately, sometimes  to  true  degeneration,  sometimes  to  false. 
The  results  of  more  recent  observations  do  not  entirely  concur,  yet 
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tliey  preponderate  against  the  constancy  of  functional  conditions  as 
symptoms  of  true  fatty  degeneration  of  the  heart. 

Dr.  Quaiu  says  ;*  "  In  general,  weakness,  irregularity,  and  slow- 
ness of  the  pulse,  are  the  characters  which  we  most  frequently  find. 
The  irregularity  may  not  be  constant;  I  have  seen  it  present  during 
slight  attacks ;  I  have  seen  it  disappear  altogether  while  the 
patient  was  in  tolerable  health,  to  return  as  the  effect  of  any  de- 
pressing cause,  the  more  marked  because  that  cause  may  be  far  too 
insignificant  to  affect  a  sound  heart.  The  impulse  is  feeble,  and 
this  symptom  is  proportioned  to  the  extent  and  degree  of  the  dis- 
feeble  first  sound,  scarcely  audible  in  some  cases  (when  the 
heart  is  enlarged  there  is  extended  dulness);  and  in  two  cases  the 
second  sound  is  said  to  have  been  feeble  or  imperfect."  Dr.  Quain 
dwells  on  the  occurrence  pain,  as  a  symptom;  pain,  either  con- 
fined to  the  region  of  the  heart,  or  radiating  over  the  chest,  and 
down  the  arm,  as  angina  pectoris.  The  symptoms  of  an  enfeebled 
heart  and  power  of  circulation  are  mentioned ;  such  as  syncope, 
coma,  and  shortness  of  breathing. 

Concerning  the  diagnostic  value  of  all  these  symptoms,  Dr. 
Quain  states,t  that  many  cases  are  recorded  in  which  patients 
have  died  and  in  whose  hearts  this  condition  has  been  unexpectedly 
found.  Some  of  the  individuals  are  said  to  have  been  previously 
in  the  enjoyment  of  perfect  health;  others  had  been  ailing,  but  not 
in  connexion  with  the  heart ;  others  ailing  likewise,  and  the  heart 
being  suspected  has  been  examined,  and  failed  to  give  evidence  of 
the  existence  of  the  disease,  which  post-mortem  examination  has 
subsequently  shown  to  be  present.  Dr.  Quain  has  not  met  with 
such  cases.  On  the  contrary,  even  in  some  instances  in  which 
the  individual  dying  suddenly  was  said  to  be  in  good  health,  he 
found  on  inquiry,  that  symptoms,  more  or  less  marked,  had  ex- 
isted, and  might  have  been  previously  recognised,  if  attention  had 
been  called  to  them. 

Now  I  pass  over  pain,  and  the  remote  symptoms  of  an  en- 

*  On  Fatty  Diseases  of  the  Heart,  Med.-CLir.  Trans.,  1S50,  vol.  xxxiii. 
t  Page  32,  foot-note. 
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feebled  heart  and  circulation ;  as  syncope,  coma,  and  breathless- 
ness.  Such  symptoms  are  avoAvedly  inconstant,  or  possibly  due 
to  other  causes  than  fatty  degeneration  of  the  heart. 

A  feeble  first  sound,  impulse,  and  pulse,  which  is  also  irregular 
and,  generally  speaking,  slow,  are  symptoms  immediately  referrible 
to  the  hearths  function ;  and  they  have  been  currently  reported  to 
be  constant  symptoms  of  true  fatty  degeneration,  and  also  that 
they  point  to  no  other  disease  of  the  heart,  unless,  indeed,  accom- 
panied with  some  valvular  murmur,  extended  dulness,  or  other 
indication  of  an  organic  lesion.  But  this  general  conclusion  is 
disputed  by  other  observers  equally  eminent,  and  whose  evidence 
is  more  recent. 

If,  says  Dr.  Stokes,*  it  be  inquired  how  far  we  have  gone 
since  the  time  of  Laennec  in  establishing  the  diagnosis  of  this  affec- 
tion, it  will  appear  that  as  yet  but  little  has  been  done.  Laennec 
declared  that  he  knew  of  no  means  by  which  the  diagnosis  of  fatty 
degeneration  of  the  heart  could  be  made ;  and  Dr.  Ormerod, 
writing  in.  1849,  observes  that  the  most  extreme  cases  detailed 
show  that  the  diagnosis  on  general  or  physical  grounds  is  almost 
impossible.  We  cannot,  he  says  in  another  place,  predict  with 
certainty  in  any  case  that  we  shall  find  this  lesion  after  death ; 
but  it  is  difficult  for  any  pathological  observer  not  to  be  led  to 
suspect  the  existence  of  a  disease  in  the  repetition  of  the  same 
circumstances  under  which  he  has  seen  it  occur  previously.  This 
etiological  means  of  diagnosis  has  nothing  to  do  with  the  estimate 
Dr.  Ormerod  had  formed  of  functional  conditions  in  relation 
thereto.  Somewhat  at  variance  with  this  authority.  Dr.  Stokes 
continues,  the  diagnosis  of  this  condition  is  not  only  possible,  but 
often  free  from  difficulty,  at  least  where  the  disease  is  confirmed. 
On  the  other  hand,  minor  degrees  of  the  affection  are  to  be 
determined  less  by  direct  signs  than  by  some  general  characters. 

The  functional  conditions  of  the  heart's  impulse  and  sounds 
agree,  according  to  Dr.  Stokes,  subject  to  unimportant  variations, 


*  Diseases  of  the  Heart  aad  Aorta,  1854,  p.  320. 
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with  those  of  other  observers  already  mentioned  ;  so  also  do  the 
characters  of  the  pulse,  excepting  that  it  may  be  rapid  in  certain 
cases,  as  well  as  being  permanently  slow  in  others. 

More  unqualified  is  the  incredulity  of  Dr.  Walshe  as  to  any 
constant  functional  symptoms  denoting  true  fatty  degeneration  or 
"  fatty  atrophy  "  of  the  heart,  as  he  calls  it.  "  The  clinical  as- 
pects of  this  disease  vary  greatly  with  the  superficial  extent  and 
degree  of  the  atrophous  change.  That  fatty  metamorphosis  may 
be  found,  and  to  no  insignificant  amount,  where  neither  subjective 
nor  objective  cardiac  symptoms  had  awakened  attention  during 
life,  is  indisputable.  And  it  is  equally  certain  that  hearts  have 
been  carefully  examined  during  life,  and  pronounced  free  from 
disease,  which  almost  immediately  afterwards  (death  arising  from 
other  causes)  have  been  found  very  sensibly  fatty.  The  disease 
may  then,  to  the  observer  of  the  present  day,  at  least  in  its  minor 
and  moderate  degrees,  be  latent 

To  this  concurrence  of  statements  founded  on  the  experience 
of  distinguished  clinical  observers,  may  be  added  the  particulars 
of  a  case  related  by  Dr.  Semple,  which  I  lately  read  in  a  paper 
by  Mr.  Canton,  on  the  Arcus  senilis.f  A  medical  man  died  at 
the  age  of  seventy-one,  and  the  muscular  fibres  of  his  heart,  which 
exhibited  no  morbid  appearances  to  the  naked  eye,  were  examined 
by  the  microscope,  separately,  by  Mr.  Canton  and  by  two  practised 
microscopical  observers.  They  all  agreed  in  having  discovered 
true  fatty  degeneration  of  the  heart.  Dr.  Semple  remarks,  there 
can  be  no  doubt  this  very  serious  disease  of  the  heart  had  probably 
existed  for  a  long  period  before  death.  "  Yet  it  is  a  curious  cir- 
cumstance, that  although  fatty  degeneration  was  naturally  suspected, 
no  symptom  which  could  be  referred  to  that  lesion  was  ever  de- 
tected during  life.^^ 

The  balance  of  evidence,  therefore,  goes  to  show  that  oM  func- 
tional disturbances  referrible  to  the  heart  may  be  absent  when  that 


*  Diseases  of  the  Lungs  aud  Heart,  1854,  p.  674. 
t  Lancet,  September  12tli,  1857. 
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organ  has  irreparably  degenerated  into  fat,  however  strange  this  sepa- 
ration of  functional  and  structural  conditions  appears  as  regards  a  dis- 
organization so  extreme,  and  of  an  organ  so  functionally  essential  to 
life.    But  \{ present,  the  functional  disturbances  may  not  be  due  to 
fatty  degeneration,but  to  other  organic  disease  of  the  heart;  possibly 
interstitial  deposition  of  fat,  and  its  accumulation  around  the  organ. 
The  diagnosis  by  Dr.  Hope*  is  pretty  well  that  of  the  present 
day.    The  following  symptoms  concurring  probably  denote  this 
sub-pericardiac  accumulation  of  fat : — Diminution  of  the  sounds, 
especially  the  first.     Irregular  pulse,  without  valvular  disease. 
"Oppression,^'    or  even  pain,  in  the  prsecordial  region,  with 
general  signs  of  a  retarded  circulation,  producing  cerebral,  hepatic, 
and  other  congestions.    Three  cases  illustrative  of  this  diagnosis 
are  adduced  by  Dr.  Hope ;  but  the  first  two  arq  presumptive  only 
from  the  symptoms  during  life ;  the  third  alone  is  verified  by 
dissection.    More  recently  another  case  was  similarly  verified  by 
Dr.  Walshe.f    "  A  sensation  of  oppression,  or  even  pain,  about 
the  preecordial  region ;  syncopal  feelings  on  exertion ;  inability  to 
walk  quickly  on  level  ground,  and  to  get  up  hill,  except  with 
great  and  powerful  effort ;  inclination  to  coldness  in  the  extremi- 
ties ;  feeble  but  (as  far  as  I  positively  observed)  regular  pulse,  of 
about  medium  frequency ;  sluggish  action  of  the  liver  and  bowels ; 
occasional  giddiness,  and  feeble  cardiac  impulse,  with  a  too  exten- 
sive dulness  under  percussion ;  the  sounds,  especially  the  first, 
being  weak  and  toneless  :  these  were  the  symptoms  and  signs  in 
the  only  person,  a  male,  aged  sixty-four,  I  happen  to  have  watched 
professionally  during  life  and  opened  after  death,  whose  heart 
was  at  once  loaded  with  sub-pericardial  fat,  and  positively  free 
from  serious  softening  or  notable  amount  of  intra-sarcolemnous 
oil." 

The  functional  disturbances  thus  accredited  by  Dr.  Hope  and 
Dr.  Walshe  as  symptoms  of  th\s,  false  degeneration,  agree,  except- 


*  Diseases  of  the  Heart  and  great  Vessels,  1839,  p.  347. 
t  Op.  cit. 
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ing  as  regards  the  rliythm  of  the  pulse ;  and  the  more  explicit  ac- 
count given  by  the  latter  authority  clearly  shows  how  nearly  these 
functional  symptoms  resemble  those  of  true  degeneration  of  the 
heart.  Yet  the  prognosis  of  these  two  conditions  is  as  different 
as  they  are  themselves  unlike :  the  one  a  substitution  of  fat  for 
muscle — the  muscle  of  the  heart ;  the  other,  a  mere  super-addition 
of  fat,  which  may  come  and  go.  The  guidance  of  functional 
symptoms  is,  therefore,  so  far  treacherous.  But  more  than  this, 
the  same  symptoms  may  be  due  to  softening,  without  degeneration, 
of  the  heart.  This  disease, — softening  of  the  hearths  muscular 
texture  from  malnutrition,  gives  out  a  weak  first  sound,  a  feeble 
impulse,  and  pulse  which  is  also  faltering,  and  is  acconapanied 
with  faintness  and  much  anxiety.  But  these  are  also  the  symptoms 
of  true  degeneration  as  well  as  of  softening  alone ;  and  by  such, 
therefore,  it  is  impossible  to  distinguish  simple  softening  from  that 
of  fatty  degeneration,  and  scarcely  from  dilatation  without  either.* 
Yet  the  prognosis  and  treatment  should  be  different,  perhaps  very 
different,  and  are  more  hopeful  in  simple  softening  without  the 
substitution  of  lifeless  fat.  Here,  then,  we  reach  the  climax 
of  functional  misguidance.  The  diagnosis  of  fatty  degeneration  of 
the  heart  cannot  be  considered  exact  when  this  disease  is  thus 
liable  to  be  confounded  with  other  and  dissimilar  diseases — as 
false  degeneration  by  the  interstitial  deposit  of  fat  and  simple 
softening ;  nor  can  the  diagnosis  be  early  when  the  absence  of 
symptoms  precludes  suspicion. 

Neither  can  it  be  said  that  the  diagnostic  obscurity  of  fatty 
degeneration,  as  it  affects  the  heart,  or  indeed  of  this  kind  of  de- 
generation, is  exceptional.  The  same  obscuri1;y  prevails  in  respect 
of  other  degenerations,  and  as  occurring  in  other  situations. 
Atheromatous  patches  are  found  after  death  within  certain  ar- 
teries,— say  those  of  the  brain;  and  calcareous  transformation 
is  then  found  to  have  made  them  brittle,  and  to  have 
resulted  in  fatal  apoplexy,  without  one  premonitory  symptom 


*  See  op.  cit.  by  Walslio,  p.  6G7. 
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during  life.  I  knew  a  lady,  about  thirty  years  of  age,  who,  al- 
though pale  and  weakly,  enjoyed  even  healtli ;  yet,  without  a 
warning  symptom  of  any  kind,  she  suddenly  fell  in  her  bedroom, 
and  expired  in  two  hours.  The  basilar  artery  and  its  branches 
were  found  so  brittle  as  to  crumble  under  the  fingers ;  and  blood 
had  freely  escaped  into  both  lateral  ventricles  of  the  brain,  break- 
ing down  the  septum  lucidum,  and  throwing  these  cavities  into  one. 
This  fatal  hemorrhage,  without  any  previous  notice,  is  in  keeping 
with  the  general  insufficiency  of  functional  symptoms  to  fulfil  an 
early  and  exact  diagnosis. 

To  conclude  : — besides  being  late  or  absent — if  present,  the 
same  functional  symptoms  may  be  intense  when  the  disease  or 
injury  is  trivial,  and  insignificant  when  either  is  grave,  perhaps 
irreparable ;  or  again,  they  may  be  due  to  two  or  more  difl'erent 
diseases  or  injuries,  or  to  the  same  disease  or  injury  in  difierent 
parts  of  the  body,  but  which  is  the  part  afiected,  they  do  not  tell. 
These  discrepancies  seriously  impair  the  diagnostic  exactitude  of 
functional  symptoms.  On  the  other  hand,  they  may  be  absent,  or 
not  happen  sufficiently  early  in  the  course  of  a  disease  or  after  an 
injury. 

But  if  we  cannot  trust  the  evidence  of  Functional  disturbance  to 
guide  our  Diagnosis,  such  disturbance  serves  at  least  the  humbler 
purpose  of  telling  the  individual  that  all  is  not  well,  of  announcing 
that  something  is  going  wrong ;  and  when,  by  that  normal  degene- 
ration which  accompanies  old  age,  the  natural  energy  of  mind  and 
body  subsides  gradually,  and  fails  without  struggle  or  shock,  it 
may  be  that  this  mortal  puts  on  immortality  imperceptibly  and 
not  without  resignation  and  even  thankfulness.  Such,  indeed, 
would  appear  to  have  been  the  experience  of  one  who,  in  apparent 
health,  at  seventy-three  years  of  age,  when  writing  to  a  near  rela- 
tive, within  two  hours  of  his  sudden  and  unexpected  death,  thus 
expressed  himself : — "  The  appetite  for  any  of  the  enjoyments  of 
youth  declines  day  by  day  as  age  advances,  and  it  is  comforting 
that  it  is  so,  for  we  leave  the  world  with  little  reluctance." 

While,  then,  as  by  the  law  of  nature  all  who  live  must  die,  so 
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death,  approaching  insensibly,  without  sign  or  symptom,  by  dege- 
nerative transformation  of  structure,  seems  to  be  the  appointed 
mode  of  passing  through  Nature  to  Eternity. 


POSITIVE  PRINCIPLES  OF  DIAGNOSIS. 
Chapter  III. 

Pathological  Anatomy  advanced  as  the  guide,  during  life,  to  the  earliest  and  mod 
exact  Diagnosis. — The  diagnostic  value  of  this  fundamental  Principle  illus- 
trated by  the  diagnosis  of  the  several  varieties  of  Practure  and  Aneurism, 
respectively. 

What  has  Pathological  Anatomy  done  for  Therapeutics  ?  is  a 
question  often  suggested,  and  easily  answered,  as  to  the  relation 
involved.  It  is  chiefly  that  Pathological  Anatomy  has  done  much, 
very  much,  for  Diagnosis.  The  truth  of  this  general  proposition 
will  have  been  already  ira/errec?  from  the  conclusions  established  in  the 
two  preceding  chapters ;  but  the  superior  diagnostic  value  of  Patho- 
logical Anatomy,  and  the  comparatively  inferior  value  of  Functional 
symptoms  (no  less  than  of  Anatomical  conditions),  in  relation  to 
the  earliest  and  most  exact  method  of  diagnosivS,  will  become  more 
apparent  by  a  critical  examination  of  the  general  pathology  of 
Fractures,  considered  in  reference  to  their  diagnosis. 

Fracture  has  been  defined  to  be  "a  solution  of  continuity  of 
one  or  more  bones,  produced  in  general  by  external  force,  but 
occasionally  by  the  powerful  action  of  muscles,  as  is  often  exem- 
plified in  the  broken  patella."  This  definition,  laid  down  by  Sir 
A.  Cooper,  is  not  unexceptionable.  It  would  include  those  injuries 
of  bones  which  are  made  by  sharp  cutting  instruments.  A  sword- 
cut  of  the  shaft  of  the  femur,  for  example,  partakes  rather  of  the 
nature  of  an  incised  wound  than  a  fracture.  Herein  we  recognise 
one  essential  element  of  a  fracture — that,  if  regarded  as  a  wound 
of  a  bone,  it  is  always  either  a  contused  or  lacerated  wound.  I 
shall  presently  show  that  this  most  important  condition  lies  at 
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the  very  root  of  the  pathology  and  diagnosis  of  Fractures ;  aud^  for 
tins  reason,  I  am  incliued  to  adopt  the  old  definition  of  Guido  de 
Cauliaco  : — "  Continuitatis  solutio  in  osse  non  a  re  qualibet,  sed 
ab  ea  quse  contundit."  Contusion  and  laceration  are  very  similar 
lesions;  and  this  definition,  therefore,  fairly  includes  those  fractures 
which  are  produced  by  the  accidental  bending  of  a  bone,  and  its 
breakiug,  either  completely  across,  or  incompletely  through  a 
portion  only  of  its  girth.  The  latter  has  been  aptly  denominated 
the  greenstick  fracture. 

Fracture  is  either  incomplete  or,  more  usually,  complete.  If 
complete,  then  certain  varieties  have  been  distinguished  apparently 
with  much  precision,  and  to  these  distinctions  much  importance 
has  been  attached.  It  is  said  that  a  complete  fracture  is,  as  regards 
its  direction,  either  "transverse/^  "oblique,"  or  "longitudinal.^^ 
These  terms  convey  their  own  meaning,  and  need  no  explanation. 
So  long  ago  as  the  time  of  Galen,  fractui'es  were  recognised  by  their 
figure : — First,  "  quse  fit  per  longitudinem  secondly,  per  latitu- 
dinem  ;  and  thirdly,  an  intermediate  direction — the  oblique  frac- 
ture. And  these  distinctions  have  ever  since  been  acknowledged. 
How  far  they  possess  any  practical  importance,  is  a  question  I 
shall  now  endeavour  to  determine. 

Keeping  these  distinctions  prominently  in  view,  the  surgeon 
examining  a  fracture  is  guided  by  anatomical  considerations  to  his 
diagnosis. 

An  ordinary  complete  fracture  can  be  readily  detected  by 
certain  infallible  signs,  which,  to  the  educated  eye,  the  hand,  and 
even  to  the  ear,  are  singularly  convincing.  These,  the  'physical' 
signs  of  fracture,  as  they  may  be  termed,  are,  either  singly  or 
collectively,  conclusive  evidence. 

If  the  fracture  be  in  one  of  the  long  bones  of  a  limb,  the 
natural  length  of  the  limb  may  be  shortened  by  the  involuntary 
contraction  of  the  muscles  acti^ng  on  the  lower  fragment.  For 
example,  the  humerus  being  broken  betwixt  its  head  and  the 
insertion  of  the  pectoralis  major,  that  muscle  chiefly,  aided  by  the 
latissimus  dorsi  and  teres  major  muscles,  draws  the  lower  portion 
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of  bone  inwards  towards  the  thorax.  Again,  when  both  bones  of 
the  leg  are  broken,  the  lower  portions  of  the  tibia  and  fibula  are 
drawn  up  behind  the  upper  fragments,  by  the  combined  action  of 
the  gastrocnemius  and  soleus  muscles.  A  similar  shortening  of 
the  fore-arm  is  scarcely  ever  observed,  or  in  a  very  trifling  degree, 
in  fractures  of  the  radius  and  ulna ;  and  if  only  one  of  either  bones 
of  the  leg  be  broken,  the  other  acts  as  a  splint  and  prevents  retrac- 
tion. Moreover,  shortening  may  possibly  arise  from  dislocation ; 
or  the  limb  may  be  shorter  than  its  fellow,  owing  to  a  previous 
fracture  having  been  badly  adjusted. 

When,  however,  shortening  does  occur,  what  is  its  diagnostic 
value  as  a  physical  sign  of  the  kind  of  fracture  ?  Let  the  thigh- 
bone be  broken  in  its  middle  third,  the  limb  is  generally  shortened, 
and  a  certain  fulness  is  both  seen  and  felt  in  the  upper  part  of  the 
thigh,  owing  to  the  attachments  of  the  adductor  muscles  being 
approximated.  The  lower  portion  has  slid  upwards  and  inwards 
behind  the  upper  third  of  the  femur,  and  the  injury  is  rnost  pro- 
bably an  oblique  fracture  of  that  bone.  If  there  be  not  shortening 
and  concomitant  enlargement  of  the  thigh,  the  broken  portions  of 
bone  may  project  outwards  in  the  situation  of  fracture.  The 
angular  deformity  of  the  limb  now  seen  is  due  to  the  action  of 
those  adductor  muscles  which,  being  attached  to  the  lower  portiou 
of  the  femur,  draw  it  inwards.  The  injury  is  said  to  be  transverse 
fracture  without  displacement ;  and  the  alteration  of  contour  which 
the  limb  now  presents  is  another  physical  sign,  supplying  the  place 
of  shortening. 

The  surgeon  having  handled  the  seat  of  fracture,  further  assures 
himself  that  this  injury  has  occurred.  He  both  feels  and  hears 
crepitation  of  the  broken  portions  of  bone,  when  their  ends  are 
(gently)  rubbed  together ;  but  he  remembers  that  a  (not  similar) 
crepitation  may  attend  the  play  of  the  tendons  in  their  sheaths 
when  thickened  by  old  inflammatign,  and  that  crepitus  is  not  felt 
when  the  ends  of  the  broken  bone  are  much  displaced,  or  if  soft 
tissues  intervene,  or  if  the  fracture  be  examined  some  days  after  the 
accident.    Whenever  true  crepitation  can  be  felt,  it  is  the  surest 
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sign  of  fracture,  and  the  mobility  of  the  part  gives  further  assurance 
that  it  is  not  a  case  of  dislocation. 

The  most  difficult  case  to  determine  is  a  suspected  fracture  of 
one  of  either  companion  bones  in  the  leg  or  arm  of  a  muscular 
subject,  and  examined  some  days  after  the  injury,  when  con- 
siderable swelling  has  supervened.  There  is  no  shortening,  and 
no  angular  deformity ;  no  crepitation  can  be  felt,  and  the  mobility 
of  the  broken  portions  is  obscured  by  the  swollen  mass  of  soft 
tissues  in  which  they  lie  buried.  Where  is  the  surgeon,  says 
Boyer,  that  has  not  sometimes  hesitated  to  deliver  an  opinion  in 
certain  cases  of  this  description ;  but  I  would  add  to  this  acknow- 
ledgment of  occasional  doubt  and  diflSculty,  that  with  the  pre- 
cautions of  an  educated  tact,  the  diagnosis  of  fracture  may  be 
safely  completed. 

Not  so  the  various  kinds  of  fracture.  They  cannot  be  dis- 
criminated, nor  their  relative  importance  determined,  by  anato- 
mical considerations  of  the  length  and  outline  of  the  limb,  or  by 
the  bare  fact  of  crepitation  and  ipobility.  These  physical  altera- 
tions are  signs  of  a  fracture  having  occurred,  but  not  of  its 
pathological  course  and  tendency. 

It  was  formerly  believed  that  the  anatomical  conditions  of 
fractm-e — as  "  transverse,"  "  oblique,"  and  "  longitudinal,"  were 
most  essential  conditions  of  distinction  ;  and  accordingly  great  pains 
were  taken  in  examining  a  fracture  to  most  exactly  ascertain  these 
particulars,  and  as  soon  as  possible,  in  order  to  fulfil  the  earliest  and 
most  exact  diagnosis.    Now,  it  is  quite  true  that  an  oblique  frac- 
ture, of  the  femur  for  example,  is  more  liable  to  re-displacement 
after  reduction  than  a  transverse  fracture.    The  anatomical  con- 
dition in  question  favours  displacement,  but  beyond  suggesting 
the  necessity  of  using  appropriate  mechanical  contrivances  to  pre- 
vent this  casualty  after  reduction,  the  fact  of  more  or  less  mobility 
implies  no  essential  difference  in  the  injury.    Simple  fracture, 
whether  transverse,  oblique,  or  more  longitudinal,  alike  tends  to  a 
speedy  union.    If  therefore  we  make  the  mere  anatomical  direc- 
tion of  a  fracture  the  ground  of  our  diagnosis,  we  at  once  draw  an 
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artificial  distinction  between  lesions  wliicli,  in  respect  of  their 
pathological  course  and  tendency,  are  naturally  akin. 

The  false  Pathology,  if  indeed  it  merited  that  name,  which 
prevailed  for  so  many  centuries  respecting  the  nature  of  the  pro- 
cess by  which  broken  bones  unite,  led  to  many  frivolous  distinc- 
tions of  fractures,  no  less  than  to  grave  errors  in  their  treatment. 

Albucasis,  and  others  of  the  Arabian  School  of  Surgery, 
imagined  that  the  ends  of  a  broken  bone  exuded  an  inorganic  juice 
which,  if  left  undisturbed,  set  and  hardened  like  concrete  or  cement, 
and  eventually  acquiring  the  consistence  of  bone,  formed  the  callus 
whereby  the  broken  portions  were  reunited.  The  literature  of  a 
later  date  bears  ample  testimony  to  the  perpetuation  of  this  erro- 
neous doctrine.  The  great  Pare  affirmed,  "  Car  ainsi  que  ?on 
joint  les  pieces  de  bois  avec  de  la  colle,  ou  les  potiers  d'estain 
leurs  pots,  ainsi  nature  cement  les  os  rompus  avec  le  callus 
m  like  manner  our  own  countryman,  Wiseman,  advised  the  appli- 
cation of  "  such  remedies  as  may  dry  the  proper  nourishment  into 
callus.* 

These  false  conceptions  respecting  the  nature  of  callus  gave  an 
equally  fictitious  importance  to  the  particular  direction  of  a  frac- 
ture. It  being  imagined  that  broken  bones  unite  by  the  exudation 
of  a  juice  which  set  and  hardened  like  plaster  of  Paris,  the  joining 
of  a  fracture  might  be  compared  to  the  mending  of  broken  china 
with  cement,  the  soldering  portions  of  leaden  pipe,  or  the  gluing  to- 
gether pieces  of  wood.  This  operation  required  for  its  successful  com- 
pletion absolute  rest ;  and  therefore  that  the  mobility  of  an  oblique 
fracture  implied  a  far  more  serious  injury  than  the  steady  position 
of  a  transverse  fracture.  But  the  progress  of  Pathology  at  length 
shed  light  on  the  true  nature  of  callus.  It  was  slowly  discovered, 
and  more  slowly  acknowledged,  that  callus  is  not  a  mere  inorganic 
concretion ;  and  of  all  those  who  contributed  to  reform  this  coarse 
mechanical  pathology,  no  man  deserves  more  honourable  mention 
than  John  Bell.    He  prepared  the  way  for  other  observers.  He 
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attacked  the  clumsy  notiou  which  had  so  long  prevailed  ;  he  dis- 
proved the  doctrine  which  would  degrade  the  Surgeon  to  the  level 
of  a  potter,  a  plumber,  or  a  carpenter ;  and,  by  a  few  finishing 
touches  of  his  vigorous  pen,  eftaced  for  evei'  the  absurd  theory  of 
an  inorganic  concreting  callus. 

He  accomplished  more  than  this.  The  wi*itings  of  John  Bell 
afford  ample  proof  that  he  indeed  perceived  the  blunder  of  the  old 
Surgeons — that  the  callus  they  imagined  would  have  been  virtually 
a  foreign  body  (although  produced  in  the  part),  and  that  had  it 
been  the  iuorganic  concrete  they  supposed,  it  could  have  held  no 
connexion  with  the  contiguous  living  bone ;  but  Bell,  moreover, 
clearly  recognised  the  fundamental  pathological  truth,  that  callus 
is  a  true  regeneration  of  bone,  organized  by  the  same  action  g.g 
that  by  which  the  original  bone  itself  was  formed,* 

The  formation  of  callus  is  analogous  to  the  production  of  other 
false  tissues ;  and  the  union  of  a  simple  fracture,  whether  transverse, 
oblique,  or  longitudinal,  is  analogous  to  the  union  by  adhesion  of 
.  an  incised  wound.    This  reunitiug  of  living  textures,  unlike  the 
;  joining  by  cement,  is  a  plastic  process  of  growing  together.  The 
I  details  of  this  reparative  process  were  in  due  time  discovered,  and 
'  will  be  hereafter  fully  described.f    A  layer  of  lymph  is  deposited 
I  between  the  fractured  ends  of  bone;  which  becoming  organized,  re- 
«  establishes  their  continuity,  and  eventually  forms  an  interme- 
diately connecting  portion  of  bone — an  "  intermediate  callus.^' 
This  also  is  the  only  callus  where  the  fragments  are  not  in  even 
3  apposition,  but  overlap. 

The  observations  of  Duhamel,  Dupuytren,  and  others,  were 
c  made  from  experiments  on  animals ;  and  the  conclusions  drawn 
:  from  such  observations  are  not  applicable  to  the  repair  of  fractures 
in  the  human  species,  excepting  under  special  circumstances. 
^  Neither  an  external  nor  an  internal  callus  is  produced — as  was 
:i  formerly  supposed — excepting  when  the  fractured  limb  is  subjected 
ti  to  unusual  motion,  during  the  process  of  repair,  or  when  the  original 


*  Op.  cit.,  vol.  ii.,  p.  15. 
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bone  is  diseased.  Then,  callus  may  be  thrown  out  round  the  seat 
of  fracture — ensheathing  the  fragments  as  with  a  clasp;  and 
deposited  also  within  the  medullary  canal.  But  even  in  these 
cases,  this  external  and  this  internal  callus  are  temporary  or 
provisional.  They  serve  the  purpose  of  two  splints,  to  retain  the 
fragments  in  apposition,  while  the  permanent,  intermediate  callus 
is  forming ;  and,  when  no  longer  required  for  such  purpose, 
are  gradually  withdrawn — the  bone  being  fashioned  off  by  ab- 
sorption, and  eventually  restored  to  nearly  its  original  symmetry 
of  outline. 

Thus  is  a  '  simple'  fracture  united  within  a  limited  period,  with- 
out regard  to  its  particular  direction  or  figure.  The  mere  anato- 
mical conditions  of  direction — "transverse,"  '''oblique,"  and  "  longi- 
tudinal"— are  contingencies  of  minor  consideration.  The  same 
process  of  union,  similar  to  that  whereby  an  incised  wound  is 
healed,  reunites  all  varieties  of  simple  fracture.  Let  a  bone  be 
broken  in  two,  three,  or  more  pieces,  making  a  "comminuted" 
fracture ;  the  same  mode  of  union  ensues,  although  perhaps  more 
slowly,  owing  to  the  requisite  supply  of  blood  being  cut  off  from 
these  more  isolated  portions  of  bone.  Even  in  this  unfavourable 
condition,  the  resources  of  the  reparative  power  of  adhesion  do  not 
fail. 

I  have  said  that  fracture  is  always  a  contused,  or  it  may  be 
a  lacerated,  wound  of  a  bone.  This  pathological  condition,  affecting 
the  formation  of  callus,  lies  at  the  very  root  of  the  most  exact 
diagnosis  of  fractures.  If  fracture  be  the  result  of  direct  external 
violence,  as  a  heavy  blow  or  kick,  the  bone  is  smashed — com- 
minuted fracture — or  any  prominent  portion  of  bone  is  knocked 
off.  The  malar  eminence  may  thus  be  crushed  in  a  prize-fight, 
or  the  olecranon  process  struck  off  by  a  smart  blow  with  a  stick. 
Such  fractures — resulting  from  direct  external  violence — are 
necessarily  contused  wounds  of  bone.  But  more  generally,  a  bone 
is  broken  by  mdirect  external  violence — by  force  applied  at  a  distance 
from  the  situation  of  fracture.  A  fall  on  the  shoulder  may  snap 
the  clavicle  in  either  of  its  curves  ;  or,  in  jumping  from  a  height. 
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oil  coming  to  the  ground  the  tibia  or  the  femur  may  give  way.  The 
bone  breaks  in  these  cases  with  an  irregular  surface^  unlike  the  clean 
division  of  a  sword-cut.  Such  fractures  are  lacerated  wounds  of 
bone.  Muscular  action  occasionally  produces  the  same  result ;  thus 
t  the  patella  has  been  broken  transversely  in  the  act  ofjumping^  and 
\  the  humerus  snapped  by  a  powerful  blow  which  missed  its  aim.* 

Certain  circumstances  predispose  to  the  occurrence  of  fracture  ; 
J  and,  moreover,  subsequently  retard  the  union  of  a  broken  bone. 

Of  the  predisposing  causes  of  fracture,  I  have  already  men- 
t  tioned — the  situation  of  the  bone ;  and  generally  speaking,  super- 
'  ficial  bones — e.g.,  the  tibia — are  more  readily  broken  than  those 

V  which  are  cushioned  and  protected  by  surrounding  soft  parts.  The 

V  particular  function  or  use  of  certain  bones  exposes  them  to  fracture. 
1:  For  example,  the  radius  is  liable  to  be  broken  in  the  manifold  use 

0  of  the  hand  ;  so  also  is  the  clavicle — the  keystone  of  the  shoulder- 
j«  joint,  and  on  which  turns  all  the  motions  of  the  upper  limb.  Age 
sis  a  telling  circumstance.  In  youth  the  bones  are  flexible,  and 
h  bend  or  break  easily;  hence  the  incomplete  (or  '  greenstick^)  fracture 
his  more  likely  to  occur  at  this  period  of  life;  but  fracture  in  child- 
ihood  as  readily  unites  and  forms  a  permanent  callus.  In  adult 
ijage  and  advanced  life,  the  animal  matter  of  bone  is  withdrawn, 
i:  and  the  earthy  portion  then  prevailing,  the  bones  are  brittle,  liable 

1  therefore  to  break,  and  do  not  unite.  Certain  blood-diseases  also 
K predispose  to  fracture,  and  retard  or  arrest  the  formation  of  callus. 
{Rickets,  syphilis,  cancer,  scrofula,  and  scurvy,  have  severally  this 
itwofold  effect ;  while  febrile  disturbance,  erysipelas,  starvation,  and 
n perhaps  pregnancy,  severally  tend  to  prevent  union. 

Beyond  these  constitutional  conditions,  if  either  be  present, 
?!but  little  else  retards,  and  certainly  does  not  arrest,  the  formation 
►<of  callus  and  the  union  of  simple  fracture.  Spasmodic  action  of 
ithe  muscles  tends  to  shift  the  fragments ;  and  so  far,  therefore,  the 
idirection  of  fracture — an  anatomical  condition — suggests  watchful- 
ness during  the  process  of  repair ;  but  in  simple  fracture — whether 


*  Diet,  of  Prac.  Surg.,  1838,  S.  Cooper,  p.  535. 
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transverse,  oblique,  more  longitudinal,  or  comminuted — the  broken 
portions  of  bone  still  adhere  to  the  vascular  periosteum,  and  the 
whole  lies  buried  in  a  soft,  succulent  mass  of  living,  growing 
tissues,  which  speedily  regain  connexion  with  and  reacknOwledge, 
so  to  speak,  the  broken  bone.  All  simple  fractures,  however 
affected  by  general  or  local  circumstances  of  distinction,  alike 
tend  by  this  process  of  adhesion  to  a  speedy  union  and  the  forma- 
tion of  a  permanent  callus.  This  pathological  law  overrules  all 
other  circumstances  of  distinction,  excepting  those  of  contused  and 
lacerated  fractures,  considered  in  relation  to  age  and  certain  blood- 
diseases,  to  determine  the  varieties  of  simple  fracture.  I  would, 
therefore,  speak  of  a  contused,  or  of  an  ordinarily  lacei'ated, '  simple' 
fracture,  as  the  case  may  be,  associated  with  a  certain  age  and 
state  of  the  general  health.  Now,  these  are  Pathological,  not 
Anatomical,  grounds  of  distinction  and  diagnosis ;  and  they  refer  to 
corresponding  diiferences  respecting  the  callus-forming  tendency. 
Other  fundamental  distinctions  of  fracture  emanate  from  this 
source. 

The  crushing  force  which  occasions  a  simple  contused  fracture 
may  bruise  and  tear  the  soft  tissues  down  to  the  bone  ;  or  again, 
the  broken  ends  of  bone  may  lacerate  the  soft  parts  and  protrude 
through  the  skin.  In  either  case  a  wound  is  made,  leading  from 
the  surface  down  to  the  seat  of  fracture,  which  is  then  said  to  be 
'  compound.'  This  lacerated  wound  is  in  effect  an  extension  of  the 
fracture  to  a  similar  lesion  of  the  neighbouring  soft  parts  ;  it 
scarcely  ever  heals  by  adhesion,  but  is  followed  by  suppuration, 
often  profuse,  sloughing,  hectic  emaciation,  and  the  slow  formation 
of  callus.  Here  again,  therefore,  pathology  is  our  guide  to  diag- 
nosis, and  supplies  another  important  variety  of  fracture — the 
compound — easily  recognised  by  the  wound  through  the  soft 
parts. 

Lastly,  fracture  may  be  '  complicated'  by  some  further  injury 
which,  besides  its  own  importance,  impedes  or  impairs  the  forma- 
tion of  callus.  The  fracture  of  a  bone  in  either  of  the  extremities 
may  be  complicated  by  the  rupture  of  a  large  artery  or  nerve,  by 
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laceration  of  the  muscles,  or  it  may  extend  into  a  joint,  or  be  ac- 
companied by  dislocation.  Fracture  of  the  pelvis  may  implicate 
the  bladder,  broken  ribs  wound  the  lung  or  pericardium,  and  a 
depressed  fracture  of  the  skull  injure  the  brain.  It  would  be 
idle  to  insist  on  the  significance  of  these patholo(/ical  circnmstunces 
of  distinction.  Only  one  conclusion  can  be  drawn  from  the 
analysis  we  have  made  of  these  lesions. 

The  simple,  the  compound,  and  the  complicated  fracture  re- 
preseut  certain  conditions  which  promote  or  retard  the  formation 
I  of  a  permanent  callus.  The  '  simple'  fracture  implies  no  important 
:  rupture  of  the  surrounding  soft  tissues,  and  therefore  suggests 
!  speedy  union ;  the  '  compound'  fracture  signifies  their  laceration, 
I  and  therefore  tardy  or  imperfect  union  •  and  the  '  complicated'  de- 
I  notes  important  injury  of  contiguous  parts,  often  essential  to 
I  life,  and,  moreover,  proportionate  evil  influence  on  the  formation 
t  of  callus.  These  are  pathological  distinctions,  and  open  to  detec- 
1  tion  during  life  ;  they  are  also  the  most  exact  and  earliest  reliable 
J  grounds  of  distinction.  The  diagnostic  value  of  Pathological 
.  Anatomy  is  therefore  fully  verified. 

The  guidance  of  Pathological  Anatomy  to  the  earliest  and 
1  most  exact  Diagnosis  is  illustrated  by  the  diagnosis  of  Aneurisms. 
The  diagnostic  value  of  Pathological  Anatomy  can  scarcely 

■  be  established  more  clearly  than  as  illustrated  by  an  analysis  of 
:  the  ground  of  diagnosis,  in  respect  of  fractures ;  but  the  truth  of 
•.  this  principle  will  be  more  fully  exemplified  by  tracing  the  patho- 
logy of  Aneurisms  in  relation  to  their  diagnosis. 

Aneurism  is  essentially  a  collection  of  blood  within  a  dilated 
portion  of  an  artery,  which  thus  becomes  a  sac  containing  arte- 

■  nal  blood,  and  communicating  with  the  artery  from  which  it 
^  spnngs.  Such  is  "  true''  aneurism,  so  named  to  distinguish  it  from 
•  a  spurious  kind  of  this  lesion,  occasioned  either  by  the  rupture 

of  a  true  aneurism  or  by  the  wound  of  an  artery ;  and  in  either 
case,  an  effusion  of  blood  within   the   adjacent  cellular  tissue. 
This  tissue  may  be  loose  and  permeable,  so  that  being  infiltrated 
>  with  blood  it  presents  a  diffused  swelling,  or  becoming  condensed 
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the  blood  is  thereby  enclosed  in  a  kind  of  circumscribed  sac. 
"  False"  aneurism,  therefore,  presents  either  a  diffused  or  a  cir- 
cumscribed swelling,  occasioned  by  the  escape  of  arterial  blood, 
and  its  accumulation  within  the  cellular  tissue  external  to  a 
ruptured  artery  ;  while  true  aneurism,  not  being  formed  by  the 
actual  extravasation  of  blood,  signifies  its  progressive  accumulation 
within  a  dilated  portion  of  an  artery. 

But  whether  true  or  false,  diffused  or  circumscribed,  aneurism 
is  a  collection  of  arterial  blood  in  direct  connexion  with  the  por- 
tion of  artery  from  which  it  has  emanated ;  and  as  this  unexcep- 
tional condition  gives  rise  to  all  the  symptoms  which  are  peculiar 
to,  and  therefore  characteristic  of,  this  lesion,  I  am  inclined  to 
adopt  the  general  definition  of  Lisfranc,  and  speak  of  aneurism 
as  a  tumour  formed  by  arterial  blood,  and  communicating  with 
an  artery." 

In  the  early  days  of  Surgery,  authors  took  a  one-sided  view 
of  this  subject.  The  literature  collated  by  Mr.  Erichsen*  under 
the  auspices  of  the  Sydenham  Society,  shows,  that  while  the  old 
surgeons,  with  one  or  two  exceptions,  believed  only  in  aneurism 
by  rupture,  their  descriptions  actually  referred  to  aneurism  by 
dilatation.  The  observations  of  Galen,t  Gorrseus,J  Pare,§  Guil- 
lemeau,|l  and  those  of  Wiseman  at  a  still  later  period,  are,  I 
think,  sufficient  evidence  of  this  inconsistency.  The  latter  writer 
states,  that  "  not  having  been  able  by  my  practice  to  discover  one 
aneurisma  made  by  dilatation  or  relaxation  of  the  outward  coat 
of  an  artery,  I  am  apt  to  believe  that  there  is  no  such  thing, 
but  that  it  takes  its  rise  from  the  blood  bursting  quite  through 
the  artery  into  the  interstices  of  the  muscles,  where  it  raiseth  a 


*  Observations  on  Aneurism.  1844. 

t  Claudii  Galeni,  Opera  Omnia,  torn.  viii. :  fol.,  Veuet.  ap.  Juntas,  1609,  vol.  v., 
p.  84.    De  Tumoribus  prater  Naturam,  cap.  xi.    De  Aueurysmatc  et  Sydratione. 

J  Joanni  Gorrffii,  Opera  Medica:  Paris,  1622,  fol.    Delin.  Medic,  p.  56. 

§  Les  ffiuvres  d'Ambroise  Pare:  fol.,  Lyon,  1641.  Liv.  vii.,  chap,  xxxiv., 
p.  184. 

II  Les  CEuvres  de  Chirurgie  de  Jacques  Gmllemeau:  Paris,  1612,  fol,  p.  698. 
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tumour  suitable  to  the  cavity  it  findeth,  growing  bigger  or  less, 
of  this  or  that  shape,  as  the  muscles  give  way.  But  (adds  Wise- 
man) this  tumour  consists  of  blood  extravasated,  the  artery  lying 
uudilated  the  while."  Yet  the  description  given  by  this  author 
of  such  a  tumour  coincides  with  that  of  aneurism  by  dilatation. 
"  It  is,"  says  he,  "  a  tumour,  soft,  white,  and  yielding  to  the  touch, 
but  riseth  again  upon  the  removal  of  your  finger,  and  is  for  the 
most  part  accompanied  with  pulsation  of  the  artery."* 

On  the  other  hand^  certain  of  the  earlier  writers  took  an  en- 
tirely opposite,  and  equally  exclusive,  view  of  this  question.  Fer- 
nelius  speaks  of  aneurism  as  being  the  dilatation  of  an  artery, 
and  it  is  scarcely  credible,  says  he,  that  some  imagine  that  in  these 
affections  the  vein  or  artery  is  ruptured,  or  opened ;  for  if  the 
blood  had  escaped  from  the  vein  or  artery  it  would  soon  putrefy, 
and  give  rise  to  a  tumour  of  a  different  kind.f  In  like  manner 
Sennertus  appears  to  have  confined  his  attention  to  this  descrip- 
tion of  aneurism,  and  to  have  been  biassed  and  restricted  accord- 
ingly in  his  views.  He  imagined  that  if  the  tumour  were  formed 
by  an  effusion  of  arterial  blood  collected  under  the  skin,  the 
blood  ought  certainly  to  be  diffused  far  and  wide  all  round,  and 
discolour  the  skin,  as  we  see  happen  in  contusions ;  and  that  the 
effused  blood,  being  in  an  unusual  situation,  would  soon  putrefy, 
as  also  occurs  in  ecchymosis.J  Sennertus  then  proceeds  to  urge 
that  aneurism  is  invariably  produced  by  an  opening  in  the  internal 
tunic  and  dilatation  of  the  external  coat  of  an  artery,  of  which  two 
coats  he  conceived  the  vessel  to  be  formed.  Fabricius  Hildanus 
followed  with  similar  opinions  while  Lancisi,  in  1728,  just  a 
century  after  the  observations  of  Sennertus,  distinctly  recognised 


*  Chinirgical  Treatises,  ed.  6,  1734,  p.  116. 

t  Joan.  Fernelii,  De  Morbis  uuiversalibus  et  particularibus.  8vo.  Lugduni, 
Batavorum,  1645. 

X  Danielis  Sennerti,  Opera  Omnia:  Lugduni,  1650;  foi.,  lib.  v.,  part  i.,  cap. 
xlii.,  p.  306. 

§  Gulielini  rabricii  Hlldani,  Opera :  Prancofurti,  1646 ;  fol.,  cent.  3,  obs.  44. 
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the  rupture  of  an  artery  in  certain  cases,  and  its  dilatation  in 
others,  as  lesions  alike  productive  of  aneurism.* 

The  distinctions  of  true  and  false  aneurism,  as  now  understood 
and  accepted,  were  therefore  clearly  anticipated  in  the  writings  of 
Lancisi ;  but  on  turning  to  those  records,  it  will  be  observed  that 
he  used  the  terms  true  and  false,  with  reference  to  aneurism,  in  a 
different  sense  to  that  which  is  now  attached  to  them.  Petitf 
first  asserted  these  distinctions  in  their  present  acceptation ;  they 
were  subsequently  adopted  by  William  Hunter,^  and  have  ever 
since  prevailed.  The  latter  authority  also  notices  a  "  mixed"  kind  of 
aneurism,  the  result  partly  of  dilatation,  and  partly  of  rupture — a 
condition  of  an  artery  to  which  I  shall  presently  more  particularly 
allude. 

I  have  made  these  references  to  the  bibliographical  history  of 
aneurism  with  the  view  of  introducing  this  proposition — that  while 
neither  of  the  one-sided  opinions  formerly  held  respecting  the  nature 
of  aneurism  are  now  tenable,  the  present  distinctions,  '  true'  and 
'  false,'  do  not  denote  any  important  pathological  differences,  and 
cannot  always  be  clearly  recognised  in  practice. 

The  demonstration  of  this  proposition  will  indirectly  bring  out 
the  value  of  Pathological  Anatomy,  in  relation  to  the  most  exact 
diagnosis ;  from  a  due  consideration  of  which  I  shall  proceed  to 
offer  certain  distinctive  denominations  of  aneurism,  founded  on  a 
critical  examination  and  discrimination  of  the  various  pathological 
conditions  of  this  lesion.  To  this  end,  I.  shall  first  observe  the 
characters  of  aneurisms  (as  I  have  described  other  kinds  of  lesion) 
at  the  bedside ;  and  then,  taking  their  morbid  anatomy  in  con- 
nexion with  their  signs  and  symptoms,  endeavour  to  determine 

*  Job.  Mar.  Lancisi,  De,  Aneurysmatibus  Opus  Postliumum :  Roinse,  1728. 
Prop.  V. 

t  Observations  Auatomiques  et  Patbologiques  au  sujet  de  la  Tumeur  qu'ou 
nomme  Aneurjsme.  Par  M.  Pelit,  de  I'Acad.  Roy.  des  Sciences.  Paris,  1736. 
p.  2M. 

X  The  History  of  an  Aneurism  of  the  Aorta,  with  some  Remarks  on  Aneurisms 
in  General.  By  W.  Hunter,  M.D.  Med.  Obs.  and  Inquiries.  London,  1757. 
Vol.  i. 


POSITIVE  PRINCIPLES  OF  DIAGNOSIS. 


201 


to  what  kind  of  diagnosis  we  are  thereby  fairly  and  honestly 
conducted. 

The  signs  of  "  true  aneurism"  are  modified  somewhat  by  its 
duration ;  but,  as  I  have  said,  all  of  them  are  referrible  to  the  direct 
communication  of  the  sac  with  the  current  of  arterial  blood.  True 
aneurism,  say  of  the  popliteal  artery,  at  first  presents  a  small,  soft, 
yet  circumscribed  swelling,  pulsating  in  unison  with  each  beat  of 
the  heart ;  but  this  pulsation  ceases,  and  the  tumour  itself  subsides, 
if  the  flow  of  blood  through  the  artery  be  arrested  by  compressing 
the  femoral  in  the  thigh.  Moreover,  at  this  early  period,  the 
aneurismal  sac  can  be  emptied  by  pressure,  and  the  blood  returned 
into  the  artery.  In  time,  as  the  tumour  enlarges  by  the  pulse- 
wave  current  through  the  artery,  the  accumulation  within  the  sac  is 
withdrawn  more  and  more  from  the  influence  of  the  current,  and  is 
therefore  more  and  more  at  rest.  This  comparatively  undisturbed 
state  of  the  blood  within  the  aneurismal  sac  favours  its  coagulation, 
which  gradually  supervenes.  A  clot  is  slowly  formed  by  the  suc- 
cessive deposition  of  concentric  layers  of  fibrin,  proceeding  from 
the  interior  of  the  sac  towards  its  opening  into  the  artery.  The 
innermost  portion  of  this  clot  is  loose  and  semi-fluid,  and  has  the 
appearance  of  c\irrant  jelly ;  the  adjacent  layers  acquire  the  con- 
sistence and  appearance  somewhat  of  damson  cheese;  while  the 
outermost  portion  eventually  becomes  friable,  and  resembles  boiled 
beef  in  consistence  and  colour. 

The  aneurismal  sac,  enlarging  and  borrowing  more  and  more 
fibrin  from  the  passing  stream  of  blood,  is  now  partially  consoli- 
dated. The  tumour,  as  felt  externally,  is  therefore  no  longer  soft, 
but  still  circumscribed ;  its  pulsations  are  fainter  and  less  expan- 
sive, and 'the  swelling  cannot  be  reduced  by  either  of  the  manipu- 
latious  I  have  mentioned.  This  semi-solid  swelling  may  remain 
tolerably  quiescent — illustrating  the  natural  cure  of  aneurism  ;  but 
usually,  the  tumour  continues  to  enlarge,  and  by  its  constant  and 
increasing  pressure  produces  various  functional  disturbances  and 
alterations  in  surrounding  structures.  The  artery  below  the 
aneurism  becomes  partially  obliterated,  or  quite  impervious  for  a 
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short  distance,  as  a  fibrous  cord.  The  current  of  blood,  therefore, 
is  obstructed  or  altogether  intercepted,  the  veins  are  turgid,  and 
oedema  supervenes.  The  nerves  are,  by  pressure,  gradually  flat- 
tened into  ribands,  occasioning  intense  pain,  or  eventually  partial 
paralysis;  the  muscles  waste,  and  the  bones  erode.  This  disinte- 
gration of  the  osseous  structure  resembles  caries,  but  is  unaccom- 
panied by  the  formation  of  pus. 

Such  are  the  general  consequences  of  aneurism.  It  is  unneces- 
sary for  my  purpose  that  I  should  notice  the  special  consequences 
of  this  lesion  when  it  occurs  within  either  of  the  great  cavities  of 
the  body. 

In  the  course  of  time,  aneurism  bursts  and  discharges  itself, 
probably  into  the  cellular  tissue,  constituting  a  "  diffused  false 
aneurism.^^  The  tumour  now  resembles  a  large  '  ecchymosis  its 
superimposed  integuments  are  discoloured  like  a  bruise ;  its  size 
is  much  greater  than  that  of  the  original  aneurism,  which  appears 
to  have  suddenly  become  much  enlarged ;  its  outline  is  no  longer 
circumscribed ;  the  pulsations  are  yet  fainter  and  more  indistinct, 
or  quite  imperceptible;  and  the  blood,  being  effused,  cannot  be 
returned  into  the  aneurismal  artery.  The  functional  disturbances 
consequent  on  true  aneurism  may  persist  or  be  temporarily  relieved. 
Such  is  the  ordinary  history  of  true  aneurism.  It  is  unneces- 
sary for  me  here  to  describe  its  ordinary  termination,  further  than 
to  mention  that,  by  sloughing  and  rupture  of  the  skin,  or  by  a 
similar  destruction  of  the  mucous  membrane, — in  the  issue  of  certain 
internal  aneurisms,  or  by  the  fissure  of  a  serous  membrane — should 
the  tumour  point  towards  the  peritoneum,  the  pleura,  or  pericar- 
dium, hemorrhage  occurs,  either  sudden  and  fatal,  or  recurring 
again  and  again,  at  length  closes  the  unhappy  patient's  sufferings. 

Aneurism  which  has  burst  into  the  cellular  tissue  may,  for  a 
time,  stop  short  of  fatal  hemorrhage,  and  form  a  circumscribed  and 
smaller  tumour,  which  pulsates,  and  subsides  under  pressure. 

The  production  of  this  "  circumscribed  false  aneurism"  depends 
on  the  size  of  the  artery  and  the  kind  of  opening  in  it,  and,  more- 
over, is  regulated  by  the  force  and  rapidity  of  tlie  circulation. 
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When  the  arterial  system  is  bloated,  and  the  flow  of  blood  impe- 
tuous,— as  in  sthenic  plethora,  when  the  artery  is  a  main  one,  and  its 
ruptui'e  suddeu  and  considerable, — then  the  hemorrhage,  not  being 
restrained,  soon  infiltrates  the  cellular  tissue  to  a  considerable 
extent,  and  forms  a  large  diffused  aneurism ;  but  when  the  circu- 
lation is  feeble,  the  artery  smaller,  and  it  has  yielded  gradually 
■with  a  small  lacerated  opening,  then  the  hemorrhage  is  less  exten- 
sive, and  being  also  delayed,  the  blood  tends  to  coagulate,  the 
interstices  of  the  cellular  tissue  are  soldered  up  with  half-coagulated 
fibrin,  and  a  circumscribed  sac  is  thus  constructed,  which  slowly 
enlarges,  like  a  true  aneurism,  as  the  pulse-wave  continues  to  beat 
upon  its  interior,  in  this  case  gaining  access  through  the  aperture 
in  the  artery. 

The  dilatation  of  all  aneurisms  is,  generally  speaking,  slow. 
John  Bell*  has  established  this  fact  by  a  series  of  cases  collated  with 
his  usual  judgment.  He  particularly  refers  to  one  of  Guattani's 
patients,  where  a  "  true"  aneurism  of  the  femoral  artery  underwent 
dilatation  for  a  year  ere  it  burst  into  the  cellular  texture  of  the 
thigh;  another  instance  from  "Warner's  Cases  in  Surgery,"  where 
three  months  elapsed  before  a  popliteal  aneurism  burst;  and  an 
aneurism  of  the  aorta,  which,  although  arising  in  this  case  from  the 
largest  artery  in  the  body,  and  through  which  the  flow  of  blood  is 
most  impetuous,  yet  slowly  dilated  apparently  for  several  years  ! 

During  this  slow  dilatation  of  aneurism,  all  the  coats  of  the 
artery  may  yield  together  and  burst  simultaneously,  or  yield  and 
give  way  one  after  the  other ;  and  this  latter  transitional  condition, 
consisting,  probably,  of  the  rupture  of  the  internal  and  middle 
coats  of  the  vessel,  and  the  dilatation  of  its  external  cellular  in- 
vestment, represents  the  "  mixed  aneurism,"  mentioned  by  William 
Hunter  and  described  by  Scarpa.  This  intermediate  form  of 
aneurism,  neither  true  nor  false,  did  not  escape  the  notice  of  an 
earlier  observer.  Dr.  Donald  Monro,  who,  in  1760,  with  the 
anatomical  acumen  for  which  his  family  were  distinguished,  made 


*  Principles  of  Surgery,  ed.  by  C.  Bell,  1826,  vol.  iv.,  p.  375. 
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the  dissection  of  oue  John  Parker.  There  were  at  least  six 
aneurisms;  three  of  the  right  femoral  artery,  one  of  the  left 
femoral,  and  one  of  either  popliteal  artery.  The  smaller  aneu- 
risraal  sacs  of  the  femoral  arteries  appear  to  have  been  perfect,  each 
having  the  circular  fibres  of  the  muscular  coat  continued  entirely 
around  its  circumference ;  but  in  the  left  ham  this  investment  was 
wanting  at  least  in  a  portion  of  the  sac,  which  appears  therefore  to 
have  been  a  mixed  aneurism ;  while  the  largest  sac,  that  in  the 
right  ham,  and  which  had  burst  with  fatal  hemorrhage,  presented 
no  traces  of  the  muscular  coat.  The  anatomical  condition  in  this 
series  of  aneurismal  sacs  shows  that  while  "  mixed  aneurism"  was 
formed  by  the  successive  rupture  of  the  coats  of  the  artery  under- 
going dilatation,  their  laceration  proceeded  from  within  outwards. 
And  such  is  the  way  in  which  this  variety  of  aneurism  is  generally 
produced.  On  the  other  hand,  there  are  rare  instances  of  aortic 
aneurism,  recorded  by  Dubois  and  Dupuytren,  where  the  external 
cellular  coat  of  the  artery  having  been  first  removed  by  absorption, 
the  internal  and  middle  coats  yielded  slowly,  and  were  at  length 
dilated  in  the  form  of  a  pouch. 

Considering  the  recognised  place  accorded  to  mixed  aneurism 
in  books  on  Practical  Surgery,  we  should  presume  that  it  was  a 
pathological  condition  per  se  of  special  signification,  and  capable 
of  being  detected  during  life.  Yet  what  are  the  distinctive  signs 
of  mixed  aneurism  ?  None  whatever.  The  tumour  presents  the 
same  circumscribed  outline  as  true  aneurism,  and,  like  it  in  an 
early  stage,  pulsates,  but  subsides  under  pressure.  No  surgeon, 
however  gifted  by  nature  or  guided  by  the  tactus  emditus  of  expe- 
rience, can  discriminate  during  the  life  of  a  patient  the  signs  of  true, 
from  those  of  mixed,  aneurism.  These  anatomical  distinctions  are 
utterly  hopeless  in  practice;  and  the  description  of  hernia,  with 
its  many  successive  layers  or  "  coverings,"  is  not  more  frivolous 
and  delusive  than  are  the  pretensions  of  mixed  aneurism  to  exact 
diagnosis.  It  is  a  trivial  post-mortem  distinction,  without  any 
symptomatic  characters  peculiar  to  itself. 

Nor  if  we  regard  the  tendency  and  termination  of  mixed  aneu- 
rism, do  we  discover  anything  special  or  peculiar  in  its  history. 
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The  prognosis  is  that  of  true  aneurism.  Like  it,  a  mixed  aneu- 
rismal  sac  eventually  bursts  into  the  surrounding  cellular  tissue.  If 
the  laceration  of  the  artery  be  inconsiderable,  and  the  first 
hemorrhage  be  not  sustained  by  the  bounding  pulses  of  an  active 
circulation,  the  little  eddy  of  blood  burrows  but  slowly,  and  eventu- 
ally forms  circumscribed  false  aneurism. 

The  signs  of  this  condition  also  are  in  no  way  peculiar.  They 
are  those  of  mixed,  those  of  true,  aneurism  ;  equally  with  either 
presenting  a  circumscribed  swelling,  and^  in  its  early  stage,  beat- 
ing and  thrilling  under  the  finger,  but  reducible.  At  the  bedside 
of  a  patient,  we  search  in  vain  for  any  pathognomonic  sign  whereby 
to  determine  our  diagnosis.  Whether  the  aneurismal  sac  consist 
of  the  cellular  tissue  of  the  part,  that  of  the  artery,  its  external 
coat,  or  of  all  three  coats  of  the  artery,  the  aneurismal  signs  are 
practically  the  same.  Moreover,  the  appearances  of  these  aneu- 
risms, as  seen  during  surgical  operations,  are  very  similar.  "  That 
every  surgeon  is  able  in  bloody  operations  in  the  ham  or  thigh,  in 
aneurisms  lying  close  under  the  heads  of  the  gastrocnsemii  muscles, 
to  distinguish  what  is  the  sac  of  a  true,  and  what  of  a  false  aneu- 
rism ;  what  arises  from  dilatation  of  the  artery,  and  what  from 
the  cellular  substance,  is  not  to  be  believed."  (J.  Bell.) 

"We  may  therefore  conclude  that,  for  all  practical  purposes,  the 
true,  and  the  circumscribed  false,  aneurisms  are  indistinguishable. 
Both  are  circumscribed,  &c.*  The  only  variety,  therefore,  of  false 
aneurism  worth  considering  in  reference  to  diagnosis  is  the  dif- 
fused;  and  as  the  terms  'circumscribed'  and  'diffused'  express 
appreciable  distinctive  characters,  I  propose  thus  to  designate 
aneurisms,  and  to  abolish  the  old  terms  "  true"  and  "  false"  from 
Surgical  nomenclature. 

Hitherto  I  have  spoken  of  the  circumscribed  and  diffused 
aneurisms  as  having  a  spontaneous  origin ;  but  these  conditions 
may  also  be  the  result  of  wounds,  strains,  fracture,  and  other  in- 
juries, implicating  an  artery  of  some  size.  John  Bell  narrates  the 
case  of  a  young  man  whose  femoral  artery  was  wounded  with  a 
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penknife.  The  opening  in  the  vessel  was  here  only  a  small 
puncture,  and  a  day  elapsed  before  the  nature  of  the  injury  de- 
clared itself.  Then  an  aneurism  began  to  form ;  but  as  yet  the 
wounded  artery  was  not  far  from  the  surface  of  the  thigh  ;  external 
hemorrhage  therefore  occurred  freely,  and  in  a  few  moments  no 
less  than  three  pounds  of  blood  escaped ;  but,  on  the  third  day, 
the  coagula  were  so  firm,  the  wounded  artery  so  deeply  buried 
under  the  coagulating  blood,  and  the  external  wound  so  steadily 
compressed,  that  it  healed.  The  aneurism  then  assumed  its 
proper  form  of  a  pulsating  tumour,  and  at  the  end  of  three  weeks 
from  the  time  of  the  wound  the  operation  was  performed  upon 
an  aneurismal  sac,  so  small  and  circumscribed  that  the  limb  in 
general  was  but  little  swelled,  and  this  small  circumscribed  and 
beating  aneurism  was  entirely  limited  to  the  upper  and  fore  part 
of  the  thigh. 

The  history  of  this  and  similar  cases  leads  to  an  importaut  con- 
clusion, and  one  which  from  the  nature  of  the  injury  may  be  antici- 
pated. It  is — that  the  signs  of  a  traumatic  circumscribed  aneurism 
are  similar  to  those  of  the  spontaneous  circumscribed  form  of  aneu- 
rism. We  might  presume  that  much  will  depend  on  the  force  of  the 
blood's  circulation  and  on  the  size  of  the  artery  that  is  wounded, 
but  more,  perliaps,  is  due  to  the  size,  shape,  nature,  and  direction 
of  the  aperture  in  the  vessel.  If  the  opening  be  a  small  puncture, 
the  blood  probably  flows  but  slowly  into  the  cellular  tissue,  and 
therefore  slowly  works  out  a  moderate-sized  sac,  which  has  a 
tolerably  well-defined  outline,  when  examined  through  the  in- 
teguments, pulsates,  and  is  reducible,  like  a  spontaneous  circum- 
scribed aneurism.  More  significant  is  the  direction  of  the  opening 
in  the  artery.  If  the  aperture  be  oblique,  then  the  flow  of  blood 
is  yet  further  delayed  by  the  valvular  form  of  such  an  opening, 
and  the  signs  are  even  more  nearly  those  of  a  circumscribed 
aneurism  arising  spontaneously.  The  stretching,  straining,  or 
laceration  of  an  artery  is  attended  with  similar  symptoms. 
M.  Saviard  relates  the  case  of  a  man  who  was  driving  a  cart 
laden  with  corn ;  it  stuck  deep  in  a  rut ;  he  hooked  his  right  arm 
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under  the  wheel  to  lift  it  out,  and  strained  with  sucli  impatience 
and  violence  that  he  hurt  his  arm,  and  suddenly  exclaimed,  "My 
arm  is  broken."  An  aneurismal  tumour  immediately  began  to 
appear  in  the  bend  of  the  elbow,  and  gradually  increased  till  he 
was  no  longer  able  to  bear  it. 

But  most  of  all  will  the  characters  and  signs  of  a  traumatic 
aneurism  be  influenced  by  the  looseness  of  the  areolar  tissue  amid 
which  the  blood  infiltrates,  and  by  the  pressure  of  surrounding 
parts.    If  the  cellular  tissue  is  abundant  and  loose — as  in  the  axilla, 
thigh,  and  buttock — a  large  diffused  aneurism  with  its  peculiar 
characters  will  most  probably  ensue.    Mark  the  following  well- 
known  case  by  John  Bell.    A  poor  man,  by  trade  a  leech-catcher, 
fell  as  he  was  stepping  out  of  a  boat,  and  the  long  and  pointed 
scissors  which  are  used  in  that  business  being  in  his  pocket, 
pierced  his  hip  exactly  over  the  place  of  the  sciatic  notch,  where 
the  great  iliac  artery  emerges  from  the  pelvis.    The  artery  was 
struck  with  the  point  of  the  scissors,  it  bled  furiously,  the  patient 
fainted ;  and  so  nari'ow  and  deep  a  wound  the  surgeon,  when  he 
came,  found  little  diflBculty  in  closing,  and  less  difficulty  in  making 
it  heal.    The  outward  wound  being  cured,  a  great  tumour  soon 
formed,  and  the  man  travelled  up  from  the  North  country,  where 
the  accident  had  happened,  and  in  six  weeks  after  arrived  at  the 
hospital  with  a  prodigious  tumour  in  the  hip,  his  thigh  rigidly 
contracted,  the  ham  bent,  the  whole  leg  shrunk,  cold  and  useless, 
as  if  it  had  been  an  aneurism  rather  of  the  femoral  artery.  This 
tumour  contained,  as  it  turned  out  afterwards  on  dissection,  not 
less  than  eight  pounds  of  blood  ;  and  by  the  very  circumstance  of 
its  being  one  of  the  largest  aneurisms  ever  known,  it  had  lost  all 
the  characteristics  of  aneurism.    Pulsation  had  ceased  ;  the  tumour 
was  irreducible  by  pressure;  there  was    nothing  peculiar  but 
this — the  great  and  sudden  distension  occasioned  intense  pain. 

Since  the  period  when  this  remarkable  case  occurred,  many  similar 
instances  of  diffused  aneurisms  from  wounds  and  other  injuries 
have  been  met  with  ;  and  the  general  conclusion  to  which  we  are 
led  by  an  impartial  consideration  of  all  aneurisms  having  a  traumatic 
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origin  is,  that  as  the  signs  of  '  circumscribed'  aneurism  are  the  same 
— whether  the  origin  of  the  lesion  be  traumatic  or  spontaneous,  so 
also  are  those  of  diffused'  aneurism — whether  that  condition  arise 
spontaneously  or  be  the  result  of  a  wound  or  other  injury. 

But  it  is  no  less  unquestionable  and  significant  that  the  rational 
treatment  of  aneurism  is  determined,  not  by  reference  to  its  condition 
— circumscribed  or  diflPused — but  by  its  origin,  spontaneous  or 
traumatic.  In  the  latter  case  it  is  only  necessary  to  lay  open  the 
tumour  by  a  free  incision — to  turn  out  the  coagula — to  find  the 
opening  in  the  artery  from  which  the  blood  flows,  and  then  to 
arrest  the  hemorrhage  by  casting  a  ligature  around  the  vessel 
above,  and  another  below  the  bleeding  aperture.  Very  different 
indeed  is  the  rational  treatment  of  spontaneous  aneurism,  whether 
circumscribed  or  diffused.  The  youngest  student  in  Surgery  must 
have  heard  of  the  memorable  operation  by  John  Hunter,  who  in 
1785  first  tied  the  femoral  artery  for  a  popliteal  aneurism.  And 
what  first  suggested  this  then  novel  mode  of  treatment  ?  Guided 
by  that  knowledge  of  Pathological  Anatomy  which  is  the  only  sure 
basis  of  Operative  Surgery,  Hunter  had  observed  the  fragility  of  an 
artery  from  which  a  spontaneous  aneurism  arose.  So  long  since  as 
the  year  1 760 — a  quarter  of  a  century  prior  to  the  famous  operation 
referred  to — Hunter  dissected  an  aneurism  of  the  aorta,  taken  from 
the  body  of  an  officer  who  had  been  a  patient  under  the  care  of  Sir 
John  Pringle.  "  The  aorta,''  says  Hunter,  "  was  not  dilated  about 
the  aperture  (leading  to  the  aneurism) ;  but  its  coats  at  that  place 
were  harder  than  natural,  as  if  tending  to  ossify ;  and  having  lost 
their  natural  elasticity  and  toughness,  Avere  easily  pulled  asunder." 

This  and  similar  observations  at  length,  in  1785,  suggested 
that  in  performing  the  operation  for  spontaneous  aneurism, 
the  artery  should  be  taken  up  at  some  distance  from  the 
diseased  part,  so  as  to  diminish  the  risk  of  hemorrhage,  and 
admit  of  the  vessel  being  more  readily  secured  in  the  event 
of  such  contingency.  The  force  of  the  circulation  being  thus 
removed  from  the  aneurismal  sac,  the  cause  of  the  disease  would, 
in  Hunter's  opinion,  be  removed;  and  he  thought  it  highly 
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probable  that  if  the  parts  were  left  to  themselves,  the  sac,  with 
the  coagiilated  blood  contained  in  it,  might  be  absorbed,  and  the 
whole  of  the  tumour  absorbed  by  the  actions  of  the  animal 
.  economy,  a  provision  which  would  consequently  render  the  opening 
I  of  the  sac  unnecessary.     Such  is  Everard  Home's  account  of  the 
1  reflections  which  induced  this  grand  operation — grand,  because  it 
i  implied  a  new  and  general  principle  applicable  to  all  operations 
I  for  the  cure  of  spontaneous  aneurisms.    I  need  not  here  enter  on 
jl'the  comparative  advantages  of  the  more  conservative  mode  of 
[I  treatment — by  compression.    I  am  considering  aneurisms  in  rela- 
j  t  tion  to  the  most  exact  diagnosis,  and  it  is  sufficient  for  my  present 
,  j  purpose  to  revert  to  the  fact  which  an  analysis  of  their  history 
!;j  amply  testifies  ;  that  the  signs  of  circumscribed  aneurism  are  the 
5  same,  whether  its  origin  be  traumatic  or  spontaneous;  and  that 
!  t  those  of  diflPused  aneurism  are  also  similar,  whether  it  arise  spon- 
ttaneously,  or  be  the  result  of  a  wound  or  other  injury;  but  to 
tthis  generalization  we  may  now  add  the  equally  important  facts — 
r  that  the  knowledge  of  the  origin  of  aneurism  concludes  its  diagnosis 
(in  relation  to  the  appropriate  treatment),  and  this  by  virtue  of 
t  the  anatomically  c?wea5e</  condition,  or  otherwise,  of  the  artery, 
which  it  suggests. 

Pathological  anatomy,  therefore,  supplies  the  most  exact, 
a  and  earliest  reliable,  diagnosis  of  aneurisms ;   so  that  as  we 
r  recognise    the    perceptible    distinctions — '  circumscribed  '  and 
'  *  diffused,'  we  complete  the  diagnosis,  by  associating  that  condition 
1  of  the  artery  which  is  suggested  by  the  origin  of  the  aneurism — 
spontaneous  or  traumatic.    But,  thankfully  accepting  the  infallible 
guidance  of  Pathological  Anatomy  in  diagnosis,  we  should  ever 
n  reject  those  frivolous  distinctions  which  the  wholesale  and  indis- 
criminate application  of  this  science  to  Surgery  is  sure  to  entail. 
!>  Rather  should  we  restrict  our  attention,  as  surgeons,  to  the  study 
of  those  morbid  conditions  which  can  be  recognised  during  life,  by 
1  clinical  observation.    Regarded  from  this  practical  point  of  view, 
the  primary  distinctions  of  aneurisms,  which  have  hitherto  held  an 
acknowledged  position  in  surgical  works,  are  as  uusurgical  as  they 
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are  frivolous ; — post-moriem  conditions,  such  as  are  not  ajjpreciable 
by  clinical  observation  ;  without  which  conjunction,  Pathological 
Anatomy  avails  no  more  than  the  blind  guide  of  Empiricism. 


CHAPTER  IV. 

PATHOLOGICAL   ANATOMY  APPLIED  DURING  LIFE   TO  SUPPLY  THE 
EARLIEST  AND   MOST  EXACT  DIAGNOSIS. 

The  Diagnostic  Value  of  Clinical-Pathological  Anatomy,  illustrated  by  the  Diagnosis 

of  the  Varieties  of  Dislocation. 

The  application  of  Pathological  Anatomy  to  Diagnosis  implies  the 
possibility  of  detecting  and  distinguishing  the  various  kinds  of 
morbid  conditions,  during  life,  whether  they  be  structural,  physical, 
or  chemical  alterations,  which  the  organs  and  textures  of  the  body 
may  severally  have  undergone.  How,  then,  can  such  alterations, 
removed,  as  for  the  most  part  they  are,  from  direct  appreciation  by 
the  senses,  be  detected  and  distinguished  in  the  clinical  observation 
and  study  of  disease  ? 

Firstly,  and  most  exactly,  by  examination  of  the  morbid  pro- 
ducts and  secretions  discharged  from  the  natural  passages — as  the 
mouth,  oesophagus,  stomach,  and  intestines ;  the  lungs,  urinary 
bladder,  kidneys,  uterus,  and  vagina  ;  those,  also,  which  are  exter- 
nally yielded  by  or  through  the  skin,  or  procured  by  puncture,  as 
from  tumours ;  all  of  which  materials,  coming  from  the  diseased 
organ  or  texture,  represent  its  pathologico-anatomical  condition, 
and  this,  possibly  or  probably,  at  a  period  sufficiently  early  in  its 
course  to  allow  of  therapeutic  measures  being  employed  with  the 
most  reasonable  hope  of  success.  This  direct  application  of  Patho- 
logical Anatomy  is  necessarily  restricted  to  the  minute  structural 
and  chemical  conditions  of  disease,  as  distinguished  from  injury, 
and  its  value  will  be  fully  discussed  and  illustrated  in  future 
chapters. 
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But  morbid  products  and  secretions  may  not  be  discharged,  or 
^  be  procurable  by  puncture^  at  a  sufficiently  early  period  for  thcra- 
i  peutic  purposes ;  or,  the  physical  conditions  and  structural  relations 
t  of  organs  may  be  the  object  of  clinical  investigation.  Under  these 
c  circumstances,  we  are  compelled  to  accept  the  less  certain  dia- 
g  gnostic  evidence  afforded  by  examination  of  the  various  textures  and 
organs,  as  they  lie  buried  and  concealed  during  life  by  their  integu- 
ments and  surrouuding  parts. 

Injuries  are  mostly  in  this  disadvantageous  diagnostic  condition. 
The  value  of  any  diagnosis,  under  circumstances  so  unfavour- 
able to  its  completion,  should  be  estimated  by  the  comparative 
'equency  and  exclusiveness  with  which  certain  external  characters 
e.,  signs)  are  found  to  be  connected  with  the  same  essential 
"nternal  condition — a  connexion  which  can  only  be  established  by 
"epeated  observation  during  life,  being  as  repeatedly  corroborated 
r  rectified  by  post-mortem  examination.     The  knowledge  thus 
uaranteed  can  be  applied  with  confidence.    Pathological  Anatomy 
■hen  speaks  out,  as  it  were  trumpet-tongued,  during  life,  in  terms 
00  plain  to  be  misinterpreted,  and  as  the  earliest  reliable  announce- 
ent  of  a  disease  or  injury,  the  mere  functional  symptoms  of  which 
nre  but  as  whispers. 

This  indirect  guidance  of  Pathological  Anatomy,  through  siffns 
!  luring  life,  may  be  inferred  from  the  previous  chapter;  but  the 
diagnosis  of  Dislocation  very  clearly  illustrates  its  (diagnostic)  value. 
irhe  structural  relations  which  constitute  dislocation  are  made 
inown  by  certain  external  '  physical'  signs,  and  they  supply  at  once 
h;he  earliest  and  most  exact  ground  of  diagnosis,  whereby,  also,  the 
a/arieties  of  this  injury  can  be  distinguished. 

Dislocation  signifies  a  displacement  of  the  articulatory  portion 
;  )f  a  bone  from  the  surface  on  which  it  was  naturally  received.  This 
■^esion  is  generally  accompanied  with  pain  and  an  inability  to  use 
;he  joint;  the  anatomical  prominences  of  bone  (condyles)  contiguous 
•  0  the  joint,  become  in  part  less,  in  part  more,  perceptible ;  its 
normal  configuration,  therefore,  is  more  or  less  distorted  ;  the  limb 
3,  moreover,  usually  shortened,  occasionally  elongated,  and  its  axis 
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diverted,  but  not  by  any  voluntary  movement,  for  the  limb  becomes 
fixed  and  immovable ;  and,  lastly,  vphen  handled  near  the  dislocation, 
it  does  not  communicate  that  peculiar  sense  of  rough  crepitation 
which  is  so  characteristic  of  fracture.  These,  the  '  physical'  signs 
of  dislocation,  are  happily  trustworthy  evidence — more  especially 
the /om  of  the  joint,  the  length  of  the  limb,  and  the  direction  of 
its  axis ;  to  which  may  be  added,  as  a  negative  sign,  the  absence  of 
true  crepitation. 

These  signs  can  be  shown  to  be  immediately  dependent  on 
dislocation,  with  which  they  are,  in  different  degrees,  invariably 
and  exclusively  connected,  and  of  which,  collectively,  they  may  be 
regarded  as  the  most  exact  and  earliest  reliable  exponents.  But  to 
discern  their  diagnostic  signification  it  is  necessary  to  have  acquired 
a  correct  knowledge  of  the  general  appearances  which  a  dislocated 
joint  presents  on  dissection. 

The  appearances  in  question  are  restricted  to  dislocations  as 
ordinarily  understood,  in  which  the  bones  composing  the  articula- 
tion are  held  together  by  ligaments,  and  the  joint  admits  of  more 
or  less  free  motion.  Displacements  of  the  cranial  bones,  or  of  the 
vertebrae,  excepting  the  two  upper  cervical,  and  those  of  the  pelvic 
bones,  are  therefore  excluded  from  our  present  consideration,  and 
I  shall  confine  my  remarks  to  those  dislocations  which  the  joints 
of  the  extremities  undergo ;  and,  moreover,  endeavour  to  bring,  as 
far  as  possible  in  the  form  of  a  regular  series,  the  appearances  found 
on  dissection,  with  those  signs  by  which  the  fact  of  dislocation  having 
occurred  is  surely  made  known  during  life. 

But  dislocation  per  se  seldom  proves  fatal,  and  this  circum- 
stance limits  the  opportunities  for  making  those  more  exact  obser- 
vations which  the  scalpel  can  alone  discover,  and  of  acquiring  that 
more  accurate  knowledge  which  can  alone  be  gained  by  the  dissec- 
tion of  a  recent  case ;  while,  on  the  other  hand,  in  the  event  of  an 
old  unreduced  dislocation  being  examined  after  deatli,  sufficient 
time  may  have  elapsed,  since  first  the  accident  occurred,  to  have 
allowed  of  certain  reparative  changes  by  which  the  parts  then  dis- 
placed are,  not  indeed  restored,  but  mutually  adapted  to  their  new 
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positions,  and  reconciled  to  the  injury  they  formerly  sustained. 
Then,  again,  all  the  joints  of  either  extremity  are  not  equally  liable 
to  dislocatiou,  and  this  additional  circumstance  further  restricts  our 
pathological  knowledge  (in  the  event  of  an  opportunity  for  post- 
mortem examination)  to  such  knowledge  as  can  be  obtained  by  the 
dissection  of  particular  dislocations. 

To  estimate  the  bearing  of  this  remark,  we  should  remember 
that  certain  circumstances,  whether  normal  or  acquired  by  disease, 
predispose  to  dislocation.  The  anatomical  and  physiological  con- 
ditions predisposing,  are — the  shape  of  the  articular  surfaces,  laxity 
of  the  ligaments,  feeble  tonic  power,  or  paralysis,  of  those  muscles 
by  which  the  articular  portions  of  bone  are  held  in  apposition  ;  and 
the  length  of  the  bones  articulated ;  this  latter  condition  having 
reference  to  muscular  action  as  conducive  to  dislocation. 

The  ginglymoid  (hinge)  joints  cannot,  by  reason  of  the  shape 
of  their  articular  surfaces,  allow  of  so  free  a  range  of  motion  as  the 
orbicular,  and  their  ligaments  are  stronger.  The  knee,  aukle^ 
elbow,  and  wrist  joints,  for  example,  are  more  secure  than  those  of 
the  shoulder  and  hip ;  and  the  articular  surfaces  of  the  former 
allow  of  motion  only  in  two  directions,  forwards  and  backwards. 
Their  dislocations  are  therefore  met  with  less  frequently — far  less 
frequently,  indeed,  than  those  of  the  shoulder-joint,  in  respect  of 
which  all  the  conditions  predisposing  to  dislocation  conspire  to 
render  this  joint  the  most  liable. 

But  opportunities  for  dissecting  an  orbicular  joint  dislocation 
— such  as  that  of  the  shoulder-joint — in  a  recent  state,  are  rare. 
True  it  is,  that  certain  conditions  acquired  by  disease,  further  pre- 
dispose to  dislocation.  When  the  cartilages  and  bones  of  an 
articulation  are  softened  by  caries,  and  fretted  away  by  ulcera- 
tion, the  ligaments  soddened  and  loosened  by  suppurative  dis- 
charges, and  those  muscles  which  aid  in  retaining  the  articular 
surfaces  in  apposition,  are  paralysed,  dislocation  is  imminent ;  but 
the  structural  relations  thus  acquired  by  disease,  are  an  inappro- 
priate illustration  of  those  which  constitute  dislocation,  as  the 
result  of  injury.    Apart  from  such  cases,  our  knowledge  of  the 
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appearances  which  dislocations  present  on  dissection,  has  been 
unavoidably  limited  chiefly  to  the  post-mortem  examination  of  old 
unreduced  cases ;  or  of  those — more  favourable  for  observation — 
being  receut,  but  which  have  been  complicated  by  other  severe 
injuries,  and  have  occasionally  terminated  fatally. 

The  general  results  of  dissections,  made  under  these  circum- 
stances, will  be  described  most  advantageously,  by  taking  the 
path ologico- anatomical  conditions  concurrently  in  connexion  with 
the  signs  by  which  they  are  manifested  during  life. 

Starting  then  with  the  first,  because  the  most  essential  patho- 
logico-anatomical  condition  of  dislocation, — that  of  displacement, 
what  is  its  sign  ? 

The  dislocated  bone  is  dislodged  from  its  natural  relation  to 
the  companion  bone  or  bones.  Such  displacement  may  be  complete ; 
orbicular  joint  dislocations  are  usually  so,  as  those  of  the  shoulder  and 
hip,  of  the  heads  of  the  metacai-po-phalangeal  bones  backwards,  and 
of  the  head  of  the  astragalus  from  the  scaphoid  bone,  occasionally. 
On  the  other  hand,  ginglymoid  articulations,  such  as  those  of  the 
knee,  elbow,  ankle,  and  wrist,  are  more  subject  to  incomplete 
displacements  of  their  component  bones.  And  this  is  also  due  to 
the  peculiar  shape  of  their  articular  surfaces.  In  fact,  the  same 
anatomical  condition  which  regulates  the  range  of  motion  of  a 
joint,  and  thereby  its  liability  to  dislocation,  also  predisposes  to 
the  more  or  less  complete  displacement  of  its  articular  surfaces, 
when  dislocated. 

But  the  fact  of  displacement,  of  whatever  degree,  is  the 
essential  element  of  dislocation,  and  that  which  the  very  term 
itself  is  understood  to  express.  The  alteration  of  structural  rela- 
tions, thus  implied,  is  accompanied  by  a  corresponding  defacement 
of  the  outline  of  the  joint,  and  this  sign  is  the  earliest  and  most 
uneqiiivocal  announcement  of  dislocation.  The  significance  of 
this  most  important  sign  was  fully  recognised  by  Sir  A.  Cooper 
when  he  observed,  that  the  natural  prominences  of  bone  near  the 
joint  either  disappear,  or  become  less  conspicuous ;  as,  for  ex- 
ample, the  trochanter  at  the  hip  joint.     Sometimes  the  reverse 
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occurs  J  for  in  dislocatioxis  of  the  shoulder  the  acromion  projects 
more  than  usual.* 

The  discrimination  of  dislocations  and  fractures  in  the  neigh- 
bourhood of  joints — with  which  injuries  dislocations  are  most 
likely  to  be  confounded — can  be  determined  in  many  cases  by 
observing  the  particular  contour  which  the  joint  presents  :  in  illus- 
tration of  which  diagnosis  I  may  allude  to  instances  of  dislocations 
of  the  hip  joint,  as  compared  with  fracture  of.  the  neck  of  the 
thigh  bone ;  dislocations  of  the  shoulder  joint,  as  contrasted  with 
fracture  of  the  anatomical  neck  of  the  humerus ;  dislocation 
backwards  of  the  radius  and  ulna,  compared  with  fracture  of  the 
epiphysis  of  the  humerus ;  and  dislocations  of  the  wrist  joint,  in 
relation  to  the  appearances  of  fracture  transversely  through  the 
lower  articular  end  of  the  humerus. 

Certain  exceptions  must  be  taken  to  the  apparently  uncon- 
ditional value  of  that  evidence  which  an  examination  of  the  joint 
itself  contributes.  The  ginglymoid  articulations,  admitting  as 
they  do  of  motion  only  in  two  directions,  present  the  most  obvious 
deformity  when  dislocated.  Moreover,  certain  of  these  joints  have 
contiguous  processes  of  bone  (condyles)  so  prominent,  that  any 
alteration  of  their  natural  relative  position  can  be  easily  felt. 
The  orbicular  articulations  are  less  favourably  circumstanced. 
The  free  range  of  motion  which  they  naturally  enjoy  allows  of 
their  assuming  every  possible  altitude  without  the  suspicion  of 
dislocation  being  suggested;  and  their  bony  processes  are,  if  not 
smaller,  at  least  less  perceptible  through  the  depth  of  the  soft 
parts  beneath  whicli  they  lie  buried. 

These  anatomical  difficulties  are  frequently  increased  by  the 
supervention  at  an  early  period  of  considerable  effusion  and 
swelling,  which  quickly  conceals  the  boundaries  of  the  articulation. 
The  enveloping  cushion  thus  formed  of  swollen  soft  textures  may 
be  too  thick  to  transmit  any  very  exact  impressions,  and  also  too 
sensitive  to  allow  of  much  handling,  while  it  encompasses  the  joint 
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SO  soon  after  dislocation  as,  possibly,  to  preclude  the  opportunity 
for  making  an  immediate  diagnosis.  The  peculiar  shape  which 
the  joint  assumes  may  thus  become  an  inappreciable  sign. 

Let  us,  then,  again  refer  to  pathological  anatomy  for  further 
evidence.  In  what  condition  are  the  ligaments  found  by  dissection  of 
a  recent  dislocation  ?  On  this  point,  reflection  will  almost  antici- 
pate the  results  of  experience.  When  we  consider  how  closely  the 
ligaments  of  eachjoint  are  adapted  to  the  pai  ticular  shape  of  the 
articulatiou,  and  that  with  one  notable  exception — the  shoulder 
joint,  they  are  sufficiently  tight  to  retain  the  bones  in  apposition, 
even  without  the  assistance  of  muscular  action ;  and,  when  we 
further  consider  how  far  removed  the  head  of  the  dislocated  bone 
is  felt  to  be  from  its  natural  locality,  it  appears  more  than  pro- 
bable that  the  ligaments  must  be  ruptured  to  have  allowed  of 
such  displacement  of  the  articular  surfaces. 

But  what  says  dissection  ?  Howship  was  led  by  experience 
to  believe  that  in  some  instances  rupture  of  the  capsular  ligament 
takes  place,  but  not  in  the  majority.  This  opinion  is  not  sup- 
ported by  the  experience  of  other  observers.  Two  authentic  cases 
of  reduced  dislocation  of  the  femur  on  the  dorsum  ilii,  are  worthy 
of  notice.  One  was  accompanied  with  an  injury  of  the  head, 
which  proved  fatal  the  day  after  the  accident.  On  dissection,  the 
orbicular  ligament  of  the  hip  which  had  been  dislocated,  was 
found  entire  at  the  superior  and  anterior  part  only,  and  irregularly 
lacerated  throughout  the  remainder  of  its  extent.  The  "  inter- 
articular"  ligament  was  torn  out  of  the  depression  on  the  head  of 
the  femur.*  The  other  case  supplied  similar  testimony.  Death 
from  injury  to  the  intestines  ensued  within  forty-eight  hoxu-s  after 
the  dislocation,  and  forty  after  reduction.  The  internal  and 
upper  part  of  the  capsular  ligament  was  ruptured ;  the  external 
portion  remained  unbroken.  The  round  ligament  was  torn, 
as  in  the  preceding  case,  from  its  insertion  into  the  depression 
on  the  head  of  the    femur.    The  particular  portion  of  the 
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.'Capsular  ligament  which  was  here  torn  does  not  affect  the 
jgeueral  question,  and  I  pass  on  to  other  instances  respecting 
'.the  same  form  of  ligament,  but  in  which  the  dislocation 
!:had  not  been  reduced  before  death.  Two  cases,  in  which  the 
Ihumerus  was  forced  down  into  the  axilla,  as  recorded  by  Sir  A. 
iCooper,  are  illustrative.  In  one  the  capsular  ligament  was  found 
rtorn  along  the  whole  of  the  inner  side  of  the  glenoid  cavity,  and 
;the  opening  would  have  admitted  a  much  larger  body  than  the 
lihead  of  the  humerus.  In  the  other  case,  death  had  ensued  appa- 
rreutly  from  injuries  inflicted  at  the  time  of  attempted  reduction, 
aand  the  dislocation  was  five  weeks  old  when  dissected.  The 
i^apsular  ligament  had  given  way  in  the  axilla  between  the  teres 
nrainor  and  subscapular  muscles.  A  third  case  of  similar  in- 
jijury  occurred  in  the  practice  of  Sir  Philip,  then  Mr.,  Crampton. 
[TThe  capsular  ligament  was  found  completely  torn  from  the  lower 
l^ipart  of  the  neck  of  the  humerus  to  the  extent  of  more  than  half 
itits  circumference.  I  may  add,  that  in  an  unreduced  dislocation 
faorwards,  the  head  of  the  bone  was  observed  to  have  passed  out 
':hrough  a  rent  in  the  capsular  ligament  over  the  upper  edge  of 
:he  tendon  of  the  subscapular  muscle.*  Lastly,  the  dissection  of 
jianother  dislocation  showed  that  the  same  ligament  was  completely 
.'(Separated  from  the  entire  circumference  of  the  humerus.f 

These  dissections  lead  to  this  general  inference :  that  if  a  cap- 
iisular  ligament  so  loose  as  that  of  the  shoulder-joint  has  been  found 
bhus  extensively  lacerated  in  various  forms  of  dislocation,  we  may 
•-reasonably  presume  that  the  ligaments  of  other  articulations  less 
■^■ax  would  also  be  found  ruptured  under  similar  circumstances  if 
'ppportunity  permitted  of  examination  by  dissection. 

Taking  for  granted  that  the  ligaments  are  extensively  lacerated 
jyy  the  act  of  dislocation,  in  what  way  does  this  condition, 
discovered  by  post-mortem  examination,  supply  the  earliest  and 
I'nost  exact  ground  of  diagnosis  during  life  ?    By  virtue  of  the 
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constant  and  exclusive  connexion  of  this  condition  with  certain 
external  signs,  and  its  rational  explanation  of  these  signs. 

The  bone  having  been  violently  dislodged  from  its  natural  tene- 
ment, is  suddenly  plunged  through  ruptured  ligaments  into  tender, 
soft  parts,  and  is  then  and  there  delivered  over  to  the  dominion 
of  those  muscles  which  soon  imprison  it  in  its  new  abode.  En- 
compassed as  the  dislocated  bone  now  is  by  nerves  and  muscles, 
among  which  it  has  been  rudely  thrust,  the  pain  may  be  exqui- 
sitely acute;  or  the  natural  sensibility  being  numbed  by  continued 
stretching  of  the  nerves,  partial  paralysis  may  ensue.  Hence  the 
powerlessness  of  a  dislocated  member.  But  the  muscles  soon 
resent  the  injuries  they  have  received.  The  displaced  bone  hav- 
ing lost  its  companion  articular  surface,  upon  which  it  had  long 
glided  smoothly  with  supple  mobility,  is  now  at  the  mercy  of  the 
muscles,  and  they,  by  their  tonic  contraction,  gradually  induce 
that  fixed  immobility  which  betokens  dislocation.  The  impor- 
tance of  this  muscular  contraction  as  the  persistent  cause  of 
displacement,  was  first  advocated  by  Pott ;  and  many  conclusive 
proofs  can  be  adduced.  Dissection  shows  that  at  least  some 
articular  surfaces  are  held  in  apposition  by  the  action  of  muscles 
rather  than  by  ligaments ;  witness  the  humero-scapular  articula- 
tion ;  the  capsular  ligament  of  which  is  weak,  and  would  allow 
the  humerus  to  drop  down  somewhat,  were  it  not  for  the  tonic 
contraction  of  those  muscles  which  brace  up  this  joint.  When 
dislocated,  it  is  therefore  reasonable  to  suppose  that  these  same 
muscles  will  retain  and  maintain  the  displacement,  and  perhaps 
act  with  even  greater  mechanical  advantage. 

I  remember,  during  my  student  days,  a  dislocation  of  the  hip 
backwards  into  the  sacrosciatic  foramen,  which  had  been  produced 
artificially  in  a  dead  subject,  at  the  University  College,  for  the 
purpose  of  some  observations  which  Mr.  Quaiu  was  then  making 
on  dislocations  of  this  joint.  The  integuments  were  removed, 
and  the  muscles,  in  the  neighbourhood  of  the  joint,  displayed.  I 
was  one  of  many  assistants  to  reduce  this  dislocation,  and  our 
united  efforts  were  required,  for  some  time  to  effect  its  reduction, 
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ito  overcome  the  resistance  of  the  rigor  mortis  of  the  opposing 
nmusclesj  although  their  tonic  contraction  must  have  been  partly 
sBubdued  in  producing  the  dislocation. 

To  these  more  direct  proofs  respecting  the  point  in  question, 
nmay  be  added  the  fact,  that,  if  a  weakened  or  paralytic  condition 
lof  the  muscles  concerned  favours  dislocation  and  its  reduction — 
loallowing  movements  out  and  in,  so  to  speak,  surely,  that  amount 
lof  tonic  contraction  which  usually  supervenes  on  dislocation,  will 
(iSx  and  perpetuate  the  displacement.  Agreeably  to  this  view, 
parious  antispasmodic  medicines,  such  as  chloroform,  opium,  and 
tiDther  narcotics,  which  relax  muscular  contraction,  favour  reduc- 
:i:ion  ;  and  injuries  inducing  collapse,  have  the  same  tendency. 
?3ir  A.  Cooper  *  mentions  an  instance,  in  which  a  man,  having  a 
i3islocation  of  his  hip-joint,  had  also  an  injury  of  his  jejunum,  and 
bhe  bone  was  very  readily  reduced. 

Under  ordinary  circumstances,  however,  the  joint  when  handled, 
eeels  locked ;  or,  if  still  slightly  moveable,  does  not  communicate 
bhe  grating  crepitus  of  fracture.     But  pathological  anatomy 
eelegraphs,  by  other  and  more  obvious  signs,  the  fact  of  disloca- 
;ion.    The  head  of  the  displaced  bone  is  removed  to  some  distance 
i  rom  its  natural  situation,  and  therefore  the  length  of  the  limb  is 
faltered,  and  most  appreciably  so  if  the  dislocation  be  complete. 
IThe  limb  is  lengthened  or  shortened  as  the  head  of  the  displaced 
oone  happens  to  be  lodged  either  below  or  above,  the  level  of 
bhe  articular  surface  on  which  it  naturally  moves. 
\      The  form  of  the  articulation  will  itself  suggest  whether  it  be 
oossible  for  either  lengthening   or  shortening  to  accompany  a; 
lislocation,  or  whether  the  latter  can  alone  occur.    An  orbicular 
■  oint  allows  of  a  displacement  in  amj  point  of  its  circumference, 
■ft  is  sufficient  for  practical  purposes  to  recognise  only  four  points 
jf  its  compass.    Thus,  the  femur  may  be  dislocated  upwards  on 
:he  dorsum  ilii,  downwards  into  the  thyroid  foramen,  forwards  and 
dightly  upwards  on  to  the  ramus  of  the  pubes,  backwards  and 
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slightly  upwards  into  the  ischiatic  notch.  The  three  upward 
dislocations  must  obviously  be  attended  with  more  or  less  shortening 
of  the  limb,  the  remaining  one,  downwards,  being  as  evidently 
accompanied  with  elongation.  The  other  great  ball  and  socket  joint 
may  undergo  three  analogous  dislocations  ;  downwards  into  the 
axilla,  with  elongation  of  the  arm,  forwards,  less  frequently,  on 
the  inner  side  of  the  coracoid  process,  and  very  rarely  backwards 
on  to  the  dorsum  of  the  scapula  below  its  spine ;  the  two  latter 
displacements  being  attended  with  some  shortening  of  the  ex- 
tremity, but  in  a  less  degree  conspicuous  when  the  displacement 
is  downwards.  On  the  other  hand,  ginglymoid  joints  cannot, 
owing  to  their  construction,  be  subject  to  dislocation  other  than 
in  three  directions — backwards,  forwards,  and  laterally.  The  two 
former  displacements  are  necessarily  productive  of  shortening,  the 
latter  dislocation  does  not,  if  incomplete,  attract  attention  in  this 
respect.  Witness  an  illustration  of  these  results,  shortening  of 
the  leg  by  dislocation  of  the  knee,  and  of  the  fore-arm  by  various 
displacements  of  the  elbow-joint.  But  if  the  natural  form  of  an 
articulation  suggests  the  possibility  of  lengthening  or  shortening  of 
the  limb  occurring,  how  much  more  clearly  will  dissection  reveal 
whether  the  head  of  the  displaced  bone  is  lodged  below  or  above  the 
level  of  the  articulation.  An  exact  knowledge  of  this  pathological 
condition  supplies  the  only  true  explanation  of  that  alteration  in 
length — be  it  elongation,  or  shortening — which  the  limb  has 
undergone ;  and  this  change  (having  been  found  by  repeated 
observations  to  be  constantly  connected  with  dislocation)  becomes 
one  of  the  surest  and  earliest  signs  during  life  of  that  condition  to 
which  it  points. 

Yet,  as  if  to  demonstrate  the  insufficiency  of  any  one 
feature  for  the  identification  of  a  disease  or  injury,  clinical 
experience  shows  that  fracture  may,  so  far  as  the  length  of  the 
limb  is  concerned,  simulate  dislocation.  In  cases  of  impacted  fracture, 
the  natural  length  of  the  limb  remains  unaltered ;  but  in  those  of 
the  unimpacted  with  displacement,  the  limb  is  necessarily  drawn 
up  by  muscular  action,  and  shortened.  So  also,  and  for  a  similar 
reason,  all  dislocations  of  ginglymoid  joints,  forward  and  back- 
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trards,  and  those  also  of  the  orbicular  articulations,  upioard, 
]iiesent  a  similar  appearance.  It  is  therefore  between  ordinary 
L'ases  of  fracture,  and  certain  dislocations^  that  the  line  of  distinction 
should  be  drawn.  The  mobility  or  immobility  of  the  limb  supplies 
tliis  distinction.  With  fracture,  the  limb  can  be  drawn  down  to 
its  natural  length,  returning,  when  left  alone,  to  its  former  position  ; 
but  with  dislocation,  the  limb  remains  immoveably  fixed,  and 
cannot  be  temporarily  relieved  from  its  crippled  dimensions. 

Lastly,  the  same  pathological  knowledge  which  explains  the 
meaning  of  other  well-known  signs  of  dislocation,  also  explains 
the  particular  direction  -which  the  limb  assumes.  Its  direction 
is  peculiar,  and  only  to  be  interpreted  by  an  exact  knowledge  of 
the  new  relations  to  muscles  which  the  displaced  bone  has  acquired. 

Certain  muscles  are  found  to  be  thrown  out  of  action  by  the 
displacement  of  that  portion  of  bone  to  which  they  are  attached, 
while  others,  enjoying  a  mechanical  advantage,  preponderate.  The 
natural  balance  of  opposing  muscles — e.  g.,  flexors  and  extensors, 
is  therefore  lost,  and  the  limb  acquires  that  particular  attitude  to 
which  the  predominant  muscles  direct  it.     Should  perchance  this 
attitude  suggest  the  suspicion  of  fracture,  we  again  have  recourse 
1  to  the  recollection  that  were  such  the  case,  the  limb  would  admit 
1  of  being  restored  to  its  original  position,  but  that,  being  dislocated, 
1  this  cannot  be  accomplished.    The  limb  thus  fixed  in  a  peculiar 
position,  is  also  elongated,  or  shortened,  as  the  case  may  be,  while 
the  joint  itself,  painful  and  swollen,  presents  a  misshapen  outline. 
With  these  deformities,  the  noble  proportions  of  the  athlete  are 
'  exchanged  for  the  crippled  distortion  of  an  acrobat  or  mountebank. 

Such  is  a  diagnostic  sketch  of  dislocation,  guided  by  Patho- 
.  logical  Anatomy  ;  and  should  the  displacement  remain  unreduced, 
■  we  are  further  led  by  this  guidance  to  anticipate  the  nature  of 
'  those  changes  which  supervene,  and  to  interpret  the  diagnostic 
!  signs  then  present. 

If  the  displaced  bone  be  lodged  upon  muscle,  it  gradually 
burrows  for  itself  a  convenient  nest,  the  two  surfaces  become 
•  mutually  adapted  to  each  other,  and  a  capsular  ligament  being 
:  formed  of  condensed  cellular  tissue,  an  imperfect  joint  is  established. 
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But  should  the  bone  have  found  a  resting-place  on  bone,  the  one 
loses  its  periosteum^  and  the  other  its  cartilage^  a  receptacle  is 
excavated  suitable  to  the  impression  of  the  displaced  articular 
surface,  a  bony  rim  or  lip  is  thrown  up,  by  the  periosteum,  around 
the  margin  of  this  newly-formed  cavity,  the  surrounding  cellular 
texture  moreover  becomes  condensed,  so  as  by  forming  a  capsular 
ligament,  to  further  provide  against  any  displacement ;  and  thus  a 
far  more  perfect  joint  is  constructed. 

In  either  case,  the  muscles  which  act  on  the  displaced  bone,  also 
retain  it  in  its  new  position,  and,  becoming  permanently  shortened, 
their  lines  of  action  get  accommodated  to  the  displacement.  The 
natural  articular  cavity,  from  whence  the  bone  was  dislodged,  loses 
its  cartilaginous  facet,  and  closes  in.  It  is  at  length  partially 
obliterated  by  a  dense  fibrous  deposit.  But  very  slowly,  indeed,  do 
these  destructive  changes  proceed;  and  Nature  reluctantly  closes  the 
original  cavity,  and  with  it,  the  opportunity  for  reduction,  only 
when,  long  disappointed  by  delay,  and  wearied  by  the  lapse  of  time. 

These  reparative  pathological  conditions  throw  out  sure  signs, 
during  life,  by  which  they  can  be  recognised.  The  repaired  me- 
chanism tells  its  own  tale.  The  limb  being  set  at  liberty  by  the 
formation  of  a  new  articulation,  is  now  tolerably  moveable  (and 
moved  by  the  individual),  and  resumes  more  its  natural  position  ; 
but  it  nevertheless  remains  unnaturally  lengthened  or  shortened, 
and  the  articulation,  although  perhaps  painless,  retains  its  unsightly 
appearance  resulting  from  displacement  with  some  swelling. 

Such  is  the  history  of  '  simple^  dislocation — of  dislocation  un- 
attended by  other  injuries  than  displacement  with  its  immediate 
accompaniments — and  such  the  all  important  guidance  of  Patho- 
logical Anatomy  to  the  earliest  and  most  exact  diagnosis.  The 
same  method  of  diagnosis  will  overcome  difficulties  far  greater  than 
these.  Pathological  Anatomy  proclaims  during  life  the  nature  of 
those  dislocations  which  are  '  complicated  '  with  other  injuries. 

In  sad  contrast  with  those  reparative  changes  by  which  a  new 
articulation  is  constructed,  and  compensation  in  a  measure  made 
for  the  loss  of  the  natural  one,  are  certain  destructive  changes, 
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n  liich  peril  the  joint,  even  should  reductioTi  be  attempted  in  time, 
ind  successfully  accomplished.  I  have  already  hinted  at  some  of  these 
aJditioual  injuries.  All  the  parts  around  the  dislocation  are  liable 
to  be  iuvolved  in  the  injury.  Certain  muscles  put  upon  the  stretch 
— e.  g.,  the  pectiueus  and  adductor  brevis,  by  dislocation  of  the 
thigh  downwards — may  be  lacerated.  Even  their  unyielding 
tendons  are  sometimes  ruptured,  as  the  subscapularis  tendon,  by 
:lislocation  into  the  axilla.  Large  bloodvessels  occasionally  share 
the  same  fate,  accompanied  with  htemorrhage  and  livid  swelling ; 
1  main  nerve  also  may  be  torn  asunder.  Fracture  of  the  head  of 
;he  bone  is  another  complication.  This  is  more  likely  to  occur 
n  dislocation  from  direct  violence ;  for  example,  by  a  fall  on  the 
aip  or  shoulder,  the  neck  of  either  bone  is  perilled ;  the 
olecranon  may  be  knocked  off ;  the  bulky  head  of  the  tibia 
shattered;  or  the  tarsal  end  of  the  tibia  bruised  and  broken. 

These  surrounding  complications  of  dislocation  are  Pathologico- 
anatomical  conditions,  which  can  be  severally  detected  and  distin- 
guished by  their  physical  signs,  or,  less  certainly,  by  functional 
vjymptoms.    Of  all  encompassing  complications,  none  is  more  dan- 
I  e;erous  than  a  wound  extending  through  the  skin  and  intervening 
I  ioft  parts,  into  the  dislocated  joint,  exposing  the  articular  surfaces, 
|.  Which  are  not  unfrequently  protruded  by  the  violence  of  tbe  injury. 
S  This '  compound'  dislocation  throws  open  the  cavity  of  the  joint,  and 
:it  once  declares  the  kind  of  injury;  or  the  escape  of  synovia  is  a 
i^ign,  and  the  diagnosis  can  be  completed  by  introducing  the  finger. 
lAs  compared  with  simple  dislocation,  the  compound  lesion  implies 
»&r  more  extensive  laceration  of  the  soft  parts,  and  their  exposure 
oto  the  irritating  influence  of  the  air;  this  additional  disorganiza- 
idion  being  occasioned  either  by  further  displacement  of  the  bone 
Band  its  transit  through  the  soft  textures  and  skin,  successively,  or 
?by  a  wound  inflicted  from  without,  accompanying  the  dislocation, 
lin  either  way,  certain  joints  are  more  subject  to  compound  dislo- 
cation.   The  hip-joint,  very  rarely ;  the  shoulder,  now  and  then ; 
'the  knee  and  elbow,  frequently ;  and  the  ankle,  constantly. 

Compound  dislocation  is  also  distinguished  by  more  active 
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inflamraation  supervening,  followed  by  suppuration  and  sloughing; 
but  this,  its  course  and  tendency,  is  due  to  more  extensive  lacera- 
tion of  the  soft  parts,  and  their  exposure  to  the  air.  This,  then,  is 
the  essential  distinction  between  'simple'  and  'compound'  dislocation, 
and  it  refers  their  diagnosis  to  pathological  anatomy.  'Complicated' 
dislocation  has  a  similar  siguification.  The  history  of  wounds, 
fractures,  and  aneurisms,  severally,  teaches  the  same  lesson,  and 
extends  it  into  a  generalization.  Wounds  are  'adhering'  or  'sloughing' 
essentially  by  virtue  of  their  respective  pathologico-anatomical  con- 
ditions. Fractures  are,  in  like  manner,  'simple,'  'compound,'  or  'com- 
plicated,' Aneurisms,  again,  are  '  circumscribed'  or  '  diffused,'  either 
of  which  may  be  traumatic  or  idiopathic,  by  virtue  of  a  diseased 
condition  or  otherwise  of  the  aneurismal  artery.  All  these  distinc- 
tions are  open  to  clinical  observation. 

Pathological  Anatomy,  therefore,  thus  speaks  out  during  life, 
and,  by  infallible  signs,  supplies  at  once  the  most  exact  and  earliest 
reliable  ground  of  diagnosis. 


CHAPTER  V. 

CLINICAL   PATHOLOGICAL  ANATOMY,  AND  ITS  DIAGNOSTIC  GUIDANCE, 

Pathological  Anatomy  applied  during  Life  through  Physical  Signs,  to  supply  the 
earliest  and  most  exact  Method  of  Diagnosis. — The  Value  of  Physical  Dia- 
gnosis, illustrated  by  the  Diagnosis  of  Morbid  Products  of  Nutrition ;  e.g., 
Patty  Tumours,  Cysts  and  Cystic  Tumours,  respectively. 

Having  established  the  guidance  of  Pathological  Anatomy  as  the 
fundamental  Principle  of  Diagnosis,  I  now  proceed  to  estimate  its 
three  aspects  in  relation  thereto ;  and,  firstly,  through  Physical 
signs,  constituting  Physical  Diagnosis. 

The  language  in  which  Pathological  Anatomy  makes  known  the 
various  kinds  of  disease,  during  life,  is  spoken  in  three  dialects.  The 
'physical,'  the  'structural,'  and  the  'chemical'  conditions  of  disease, 
give  utterance,  each,  by  a  modulation  of  that  voice,  as  it  were, 
whereby  Pathological  Anatomy  speaks  out  at  the  bedside,  and  these 
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v'xpressions  are,  as  '  signs'  of  disease,  represented  by  as  many 
i  nethods  of  detecting  and  distinguishing  diseases.  Hence,  the 
■  Physical,  the  Structural  (chiefly  by  microscopic  examination),  and 
ihe  Chemical  methods  of  Diagnosis. 

My  illustrations  of  the  first  of  these  methods  will  be  drawn 
rom  the  physical  characters  of  certain  tumours,  thus  applied. 
Llthough  I  have  selected  morbid  groiuths  from  the  wide  domain  of 
Pathology,  yet  the  Principle  represented  by  their  physical  diagnosis 
idmits  of  more  general  illustration.  Just  as  the  exemplification  of 
iiach  preceding  chapter  might  readily  be  extended,  and,  moreover, 
1 1  support  of  other  Principles  than  that  for  the  elucidation  of  which 
juich  evidence  was  adduced,  so  also  the  one  in  question  might  be 
lathered  from  other  branches  of  Pathology,  and  immediately  from 
icie  last  chapter,  of  which  it  is  a  further  illustration ;  but,  in  pur- 
jiiing  my  plan,  I  have  selected  that  kind  of  evidence  which  seemed 
>jest  fitted  to  specially  exhibit  the  full  import  of  the  particular 
ririnciple  under  consideration. 

The  physical  characters  of  certain  tumours  clearly  show  the 
lompetency  of  Pathological  Anatomy  to  supply  the  earliest  and  most 
iiact  method  of  diagnosis  through  '  physical  signs and  perhaps  no 
p  ore  familiar,  yet  conclusive,  evidence  in  support  of  this  position 
nm  be  adduced,  than  that  which  the  '  fatty'  and  '  cystic'  tumours 
1  ich  contribute,  by  virtue  of  their  external  characters  and  properties. 

Take,  first,  the  fatty  tumour.    I  do  not  refer  to  those  cases  of 
•ical  accumulation  of  fat — fatty  hypertrophy  of  parts — that  are 
jcasionally  met  with.    I  was  lately  shown  a  remarkable  case  of 
stis  kind  by  my  colleague,  Dr.  Cockle.    The  breasts  of  a  young 
mman,  aged  nineteen,  were  immensely  overloaded  with  fat,  each 
isighing  about  eleven  pounds;   yet  these  large  and  ponderous 
•masses,  tumour-like  in  appearance,  were  continuous  with  the  natural 
it  around.    The  line  of  demarcation  was  inappreciable.    A  true 
■)tty  tumour,  not  being  continuous  with  the  surrounding  fat  of  the 
•irt  m  which  it  is  imbedded,  has  a  circumscribed  and  well-defined 
itline.    The  fat  (of  the  tumour)  is  enclosed  within  an  investing 
Kpsule  of  cellular  tissue,  somewhat  condensed,  yet  loosely  con- 
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nected  with  arljoiiiing  tissues.  Such  a  tumour  is,  therefore,  freely 
moveable  as  well  as  circum scribed.  But  its  cellular  tunic  is  not 
only  an  isolating  barrier;  prolongations  penetrate  far  within  the 
mass,  and  separate  its  substance  into  portions  or  lobes  of  various 
sizes  and  shapes.  The  fatty  tumour,  therefore,  presents  an  irregular 
lobulated  surface.  This  isolated  and  lobed  collection  of  fat  usually 
attains  a  large  size,  and  has  a  proportionate  weight.  One  in  the 
museum  of  St.  Thomas's  Hospital,  which  was  removed  from  the 
abdomen  of  a  man  by  Sir  A.  Cooper,*  weighed  no  less  than  thirty- 
seven  pounds,  ten  ounces  ;  but  those  of  heavier  weight  have  been 
met  with.  It  is  difficult  to  connect  this  physical  character  of  the 
fatty  tumour  with  any  peculiarity  in  the  nature  of  the  growth  itself, 
further  than  by  remembering  that,  of  all  the  normal  tissues,  fat  is 
most  readily  produced. 

Besides  these  physical  characters — defined  outline,  lobed 
shape,  and  free  mobility, — certain-  physical  properties  are  percep- 
tible, such  as  a  mass  of  fat  might  be  presumed  to  possess.  The 
tumour  is  soft  and  doughy,  yet  not  without  some  degree  of 
elasticity  and  resiliency  under  the  touch.  To  conclude  this  inter- 
pretation of  physical  signs,  the  fatty  tumour  is  usually  situated 
where  fat  itself  naturally  most  abounds  subcutaneously,  and  about 
the  trunk,  frequently  on  its  posterior  aspect — for  example,  on  the 
shoulders ;  and  very  seldom  seen  in  those  parts  where  fat  is  scai'cely 
found,  and  therefore  not  in  the  eyelids,  scrotum,  and  so  forth. 
A  remarkable  instance  is  recordedf  of  a  fatty  tumour  situated  within 
the  scrotum,  behind  the  testicle  aud  unconnected  with  it.  The 
mass  could  be  distinctly  traced  to  the  abdominal  ring,  and  simu- 
lated an  omental  hernia. 

One  particular  event  which  not  unfrequently  occurs  in  the 
physical  history  of  fatty  tumour,  respecting  its  situation,  is  worthy 
of  recollection.  Owing  to  the  looseness  of  connexion  between  the 
investing  capsule  and  adjoining  parts,  the  mass,  more  especially  if 


*  Med,-Chir.  Trans.,  vol.  xi.,  p.  440. 
t  Lectures  on  Pathology  and  Surgery.    B.  C.  Brodie.    Edit.  1846,  p.  271. 
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weighty,  may  shift  from  its  original  locality,  and  find  a  new  resting- 
place.  In  the  case  just  mentioned,  the  tumour  apparently  had  its 
origin  in  the  adipose  substance  connected  with  the  spermatic  cord 
within  the  abdominal  ring ;  but,  as  it  increased  in  size,  it  made  its 
way  in  the  direction  of  least  resistance — namely,  into  the  loose 
cellular  structure  of  the  scrotum. 

Lastly,  fatty  tumour  is,  generally  speaking,  solitary,  being  with- 
out companion  far  or  near  in  the  body ;  and  this  feature,  in  what 
may  still  be  called  its  physical  history,  alone  remains  entirely 
unexplained  at  present  by  Pathology.  Otherwise,  it  is  not  diflScult 
thus  to  interpret  the  ordinary  physical  signs  of  an  ordinary  fatty 
tumour  ;  nor,  moreover,  is  it  difficult  to  perceive  the  value  of  these 
signs  for  the  purposes  of  diagnosis,  by  virtue  of  their  indicating 
with  certainty,  and  at  the  earliest  period,  the  pathological  con- 
dition from  which  they  emanate. 

But  the  physical  characters  of  fatty  tumour  are  not  always 
certain.  They  are  occasionally  inconstant.  Although  always  present 
and  perceptible  in  the  case  of  a  tumour  purely  fatty,  save  when' 
disguised  by  the  depth  of  integuments  under  which  the  mass  lies 
buried ;  yet  the  ordinary  physical  signs  which  I  have  enumerated 
are  occasionally  wanting,  and  nevertheless  the  tumour  is  fatty. 

The  cellular  investment  is  sometimes  thick,  dense,  and  fibrous, 
and  adherent  to  the  adjoining  tissues.  Its  prolongations  may  also 
become  fibrous  and  firm.  The  whole  substance  of  such  a  tumour 
is  therefore  hard  and  comparatively  immovable;  and  although  still 
lobulated  and  circumscribed,  more  nearly  resembles  a  fibrous,  rather 
than  a  fatty  tumour.  The  lardaceous  variety  is  of  this  kind.  I 
once  removed  from  a  man^s  cheek  an  oval-shaped,  hard  mass,  about 
the  size  of  a  pigeon's  egg,  and  which  turned  out  to  be  fibro-fatty.* 
Hard  fibrous  knots,  and  even  bony  nodules,  can  occasionally  be  felt 
within  a  tumour  otherwise  fatty.  On  one  occasion  I  found  two 
or  three  of  these  lumps  in  a  large  fatty  mass  situated  on  the  right 
flank  and  ilium ;  and  similar  cases  are  mentioned  by  Paget.t 


*  Lancet,  vi.,  1856.  f  Surgical  Pathology,  vol.  ii.,  p.  99. 
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On  the  otlier  hand,  the  mass  of  fat  may  be  or  become  softer 
than  usual.  The  fat  is  more  oleaginous,  and  even  the  fibro -cellular 
partitions  are  slighter  than  usual.  The  whole  substance  re- 
sembles a  bag  or  cyst  of  fluid,  and  gives  out  the  physical  signs 
of  a  fluid  encysted  tumour.  Moreover,  true  cysts  are  mentioned  by 
Paget,  as  being  occasionally  developed  in  a  tumour  otherwise  fatty, 
and  which  has  the  ordinary  fatty  consistence.  Cysts  so  placed,  feel 
like  roundish  elastic  bags  of  fluid  set  in  a  doughy  substance,  and  are 
thus  readily  distinguished.  Still  more  rarely,  suppuration  occurs 
within  a  fatty  tumour,  and  forming  a  chronic  abscess,  simulates  the 
character  of  a  cyst. 

Whenever  a  tumour,  presumed  to  be  fatty,  affects  either  of 
these  extremes — becoming  either  more  firm  and  fibrous  or  softer 
than  usual  and  cyst-like — then,  indeed,  it  may  be  impossible  to 
complete  the  most  exact  diagnosis  through  the  medium  of  physical 
signs.  Or,  again,  if  the  supposed  fatty  tumour  be  deeply  buried 
beneath  the  integuments,  its  ordinary  lobulated  surface,  defined 
outline,  and  mobility  are  not  perceptible.  In  one  instance  within 
the  experience  of  Sir  B.  Brodie,*  the  tumour  lay  underneath  the 
trapezius  muscle ;  in  another  case,  beneath  the  breast ;  "  one  thought 
that  it  was  a  fungus  hsematodes,  another  thought  that  it  was 
something  else,  and  a  third  could  give  no  opinion  at  all."  A  still 
more  doubtful  case  was  this  : — a  tumour  presented  below  the  arm- 
pit, and  was  apparently  about  half  the  size  of  an  ordinary  orange ; 
however,  an  incision  disclosed  an  enormous  mass,  which  proceeding 
from  the  axilla,  extended  thence  far  backwards  into  the  space 
between  the  scapula  and  the  ribs.  It  was  found  impossible  to 
dissect  out  the  whole  of  the  tumour. 

But  it  should  ever  be  remembered  that  these  are  exceptional 
cases,  and  that,  apart  from  them,  the  knowledge  of  Pathological 
Anatomy,  as  applied  during  life  by  physical  signs,  fails  not  to  fulfil 
the  most  exact  diagnosis. 

More  than  probably,  as  much  may  be  said  in  favour  of  the 
earliest  diagnosis,  also,  by  this  method.    The  variations  of  con- 
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sistence  to  which  fatty  tumour  is  liable,  and  which  teud  to  perplex 
the  accuracy  of  its  diagnosis,  apparently  do  not  supervene  until  a 
somewhat  late  period  of  the  {growth.  If  examined  in  an  early  stage, 
fatty  tumour  more  uniformly  possesses  the  ordinary  physical  cha- 
racters by  which  it  is  readily  distinguished.  For  example,  if  the 
tumour  be  firm  and  unyielding,  and  with  closer  attachments  than 
usual  to  adjoining  tissues,  it  will  in  all  probability  have  acquired 
these  characters  by  the  fibrous  thickening  of  its  investing  capsule, 
just  as  the  tunica  vaginalis  of  an  old  hydrocele  becomes 
thickened,  or  an  irreducible  hernia  acquires  an  unyielding  fibrous 
sac.  Probably,  also,  the  hard  fibrous  knots  occasionally  found 
within  the  substance  of  a  fatty  tumour  are  formed  by  absorption 
here  and  there  of  the  fatty  portion,  and  a  corresponding  develop- 
ment of  the  fibrous  element  by  a  chronic  process  borderiug  on 
inflammation.  Pressure  has  this  efl'ect,  and  a  case  in  point  is  men- 
tioned by  Mr.  Paget,*  in  which,  the  patient  being  a  washerwoman 
troubled  with  a  large  fatty  tumour,  fibrous  knots  were  developed  in 
that  portion  which,  rested  against  the  clothes-basket  she  frequently 
carried.  The  oleaginous  fluidity  and  cyst-like  condition  of  fatty 
tumour  is  also,  I  am  inclined  to  believe,  not  found  at  an  early 
period  or  stage  of  this  growth.  A  central  chronic  abscess  is  cer- 
tainly a  subsequent  condition. 

Taking  all  these  reflections  into  consideration,  we  are  warranted 
in  concluding  that  the  earliest,  no  less  than  the  most  exact,  diag. 
nosis  of  this  kind  of  growth  can  be  completed,  except  under  occa- 
sional circumstances,  through  '  physical  signs'  alone,  as  interpreted 
by  a  due  knovvledge  of  Pathological  Anatomy.  Nor  is  this  method 
deprived  of  much  of  its  practical  value  by  the  circumstance  that  a 
fatty  tumour  may  be  deeply  imbedded  rather  than  subcutaneous, 
whereby  its  lobulated  surface,  circumscribed  outline,  &c.,  are  im- 
perceptible; for  this  also  is  an  exceptional  condition. 

Lastly,  we  should  remember  that  exceptional  cases  do  not 
impair  the  ^eweraZ  value  of  physical  diagnosis,  as  illustrated  by  fatty 
tumour ;  and  that,  on  the  other  hand,  when  the  ordinary  physical 
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sigus  are  preseut^  they  exclusively  indicate  this  kind  of  growth, 
and  no  other  morbid  condition. 

The  purely  fatty  tumour  invariably  gives  out  the  same  physical 
signs,  and  uo  other  morbid  condition  gives  out  these  signs — 
namely,  a  mass  of  doughy  consistence,  with  a  defined  outline,  lobed 
more  or  less,  and  freely  moveable ;  usually  subcutaneous,  probal)ly 
somewhere  about  the  trunk,  posteriorly,  and  solitary.  Moreover, 
these  signs  are  well  pronounced  at  the  earliest  period  of  the  growth, 
and  can  be  recognised  during  life. 

The  diagnostic  competency  of  Pathological  Anatomy,  through 
the  medium  of  '  physical  signs,'  thus  exemplified  by  the  diagnosis  of 
fatty  tumour,  is  further  and  fully  illui^tiated  by  that  of  cysts  and 
cystic  tumours. 

A  simple  or  barren  cyst,  with  its  fluid  contents,  necessaiily 
implies  a  circumscribed  and  fluctuating  tumour,  or  the  resistance 
only  of  fluid  pressure.  Such  are  the  physical  characters  presented 
by  a  serous  cyst,  for  example,  which  may  be  regarded  as  the  type 
of  fluid  (barren)  cysts.  Similar  signs,  varying  only  in  degree, 
are  given  out  by  all  other  cysts  whose  contents  are  fluid.  San- 
guineous cysts ;  enlarged  (synovial)  bursse ;  adventitious  ganglia, 
so  often  seen  on  the  back  of  the  hand ;  mucous  cysts — e.  g.,  sur- 
charged Nabothian  follicles  about  the  neck  of  the  uterus,  or  dis- 
tended Cowper's  glands  just  within  the  orifice  of  the  vagina; 
the  less  solid  fatty  cysts — e.  g.,  certain  wens,  and  the  seminal  cysts 
occasionally  found  attached  to  the  spermatic  cord,  of  which  kind 
are  "  encysted  hydroceles these  and  other  varieties  of  fluid  cysts 
are  known  and  distinguished  from  other  tumours  by  their  even, 
circumscribed  outline,  and  more  or  less  fluid  resistance  to  the 
touch.  A  collection  of  such  cysts  has  similar  characters.  But  the 
cystic  growth  deviates  considerably  from  this  standard,  and  its 
physical  characters  vary  accordingly.  Indefinite  degrees  of  con- 
sistence are  found,  and  correspondingly  difiereut  degrees  of  resist- 
ance, from  that  of  the  most  fluid  serous  cyst  to  the  most  solid- 
feeling,  thick-fluid,  as  grumous  blood,  synovia,  mucus,  or  the 
butter-like  substance  of  sebaceous  cysts. 
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Subject  to  these  original  deviations,  the  typical  condition  of 
the  cystic  growth  is  that  of  one  or  more  membranous  bags,  filled 
with  some  kind  of  fluid  j  and,  as  such,  its  physical  characters  supply 
•d  complete  diagnosis,  both  in  respect  of  exactitude  and  earliness. 
Other  conditions  (not  deviations)  are  exceptional  and  subsequent 
productions.  The  '  proliferous'  development  of  a  solid  growth 
within  a  parent  cyst  is  one  of  these  changes. 

Cvsts  undergo  this  change  most  commonly  in  the  mammary  gland 
and  thyroid  body.  Bronchocele  occasionally  contains  proliferous 
cysts  ;  in  sero-cystic  disease  of  the  breast,  they  are  more  frequent. 

The  observations  of  Sir  B.  Brodie*  su|)ply  sufficient  data  from 
which  to  gather  the  general, bearing  of  this  (proliferous)  change  on 
the  question  of  diagnosis. 

First :  Membranous  cysts,  more  or  less  numerous,  are  generated 
in  the  breast,  eacli  containing  serum.  The  latter  is,  in  the  first 
instance,  of  a  light  yellow  colour,  and  transparent,  but  afterwards 
assumes  a  darker  colour,  and  becomes  opaque. 

Secondly  :  Morbid  growths  or  excrescences  are  generated  from 
the  inner  surface  of  one  or  more  of  these  cysts,  projecting  into  their 
cavities.  These  excrescences  seem  to  consist  of  albumen  or  fibrin, 
which  after  some  time  (if  not  immediately)  becomes  organized. 

There  is  some  reason  for  believing  that  a  similar  growth  of 
fibrinous  substance  may  take  place  from  the  external  surface  of  the 
cysts,  connecting  different  cysts  with  each  other. 

Thirdly  (that  which  bears  most  on  the  present  question)  : 
Under  certain  circumstances  the  cysts  become  completely  filled  up 
with  the  morbid  growths,  so  that  their  cavities  are  obliterated,  the 
tumour  being  thus  converted  into  a  solid  mass,  in  which,  how- 
ever, the  remains  of  the  cysts  are  perceptible ;  and  this  is  the 
prelude  to  a  still  further  change,  in  which  the  greater  part  of  the 
cysts  have  wholly  disappeared,  a  solid  mass  of  an  indistinctly 
laminated  texture  occupying  their  place. 

Lastly,  if  one  of  the  membranous  cysts  be  artificially  laid  open, 
or  if  it  burst  from  over-distension  with  serum,  the  fibrinous  excres- 


*  Pathology  and  Surgery,  Op.  cit.,  p.  148. 
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cence  from  its  inner  surface,  being  no  longer  restrained  by  the 
pressure  of  the  sliin,  increases  in  size,  and  protrudes  externally  in 
the  form  of  a  fungus,  giving  to  the  tumour  a  new  and  more  for- 
midable character. 

But,  prior  to  this  new  phase  of  the  disease,  we  observe  a 
tumour,  originally  fluid  and  fluctuating,  converted  into  an  un- 
broken, solid  mass;  and  the  important  point  to  notice  is,  that  this 
condition  is  a  secondary  occurrence,  and  therefore  not  calculated 
to  interfere,  in  the  first  instance,  with  the  realisation  of  an  early 
and  exact  diagnosis,  and  this  through  the  medium  of  those 
physical  characters  of  outline  and  fluctuation  which  a  cyst  usually 
presents.  The  globular  form  of  tli^  tumour — observes  Sir  B. 
Brodie — and  the  impression  which  the  fluid  within  it  conveys  to 
the  fingers,  in  general  supply  the  means  of  an  easy  diagnosis  in 
the  early  stage  of  the  disease.  Nor,  I  may  add,  is  the  condition 
which  he  has  described  the  source  of  much  embarrassment.  The 
change  from  a  fluid  to  a  solid  tumour  is  a  gradual  process,  and 
during  this  period  Pathology  fails  not  to  announce,  by  certain 
physical  signs,  the  nature  of  the  tumour  and  of  the  changes  which 
it  is  undergoing.  The  growths  within  the  cyst,  not  yet  completely 
filling  its  cavity,  are  immersed  in  serum,  and  the  whole  feels  a  mixed 
tumour — partly  fluid  and  partly  solid.  The  authority  I  have 
quoted  mentions  such  cases.  In  one  cyst,  the  size  of  a  large 
walnut,  a  fourth  of  its  cavity  was  occupied  by  an  irregularly  shaped 
excrescence  attached  to  one  portion  of  its  internal  surface.  A 
second  cyst  contained  serum,  but  about  one-third  part  of  its  cavity 
was  occupied  by  an  excrescence. 

Another  exceptional  and  secondary  condition  tending  to  obscure 
a  physical  diagnosis,  is  considerable  thickening  of  the  cyst. 

This  change,  which  resembles  the  thickening  of  the  tunica  vagi- 
nalis under  the  unremitting  pressure  of  fluid  in  an  old  hydrocele, 
is  only  an  illustration  of  a  law  long  since  observed  by  John  Bell, 
and  by  which  he  endeavoured  to  explain  the  origin  and  unlimited 
growth  of  tumours  in  general — that  it  is  the  property  of  living 
matter  to  be  thickened  by  use.    Almost  daily  experience  brings 
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with  it  proof  to  what  extent  the  walls  of  a  cyst  can  thus  become 
thickened.  In  cntting  through  a  commou  wen  of  the  scalp,  in 
order  to  turn  out  either  half,  I  have  found  each  portion  equal  in 
thickness  to  the  shuck  of  a  horse-chestnut. 

A  thickened  cyst  simulates  the  characters  of  other  tumours. 
It  resembles  a  chronic  abscess.  But,  to  justify  this  comparison, 
the  abscess  must  be  in  that  quiet  condition  which  John  Hunter 
described  as  being  a  "  collection  of  matter  without  inflammation," 
and  therefore  without  the  pain,  heat,  and  redness  of  inflammation, 
only  swelling,  with  fluctuation.  The  interior  of  such  an  abscess  is 
a  pus-secreting  cyst  of  some  thickness,  and  its  nature  is  so  far  ques- 
tionable ;  but  the  pus- cyst  is  more  blended  with  surrounding  tissues, 
it  is  less  circumscribed  than  a  merely  thickened  cyst. 

The  physical  diagnosis  is  more  equivocal,  when  an  ordinary 
cyst  has  actually  become  converted  into  a  painless  chronic  abscess. 
A  case  in  point  is  now  under  my  care  at  the  Royal  Free  Hospital. 
My  notes  tell  me  that  "  J.  J.,  set.  28,  was  admitted  December 
28th,  1859,  with  a  tumour  on  the  outer  and  anterior  aspect  of  his 
right  thigh.    It  is  situated  just  below  the  anterior  and  superior 
spinous  process  of  the  ilium.    The  tumour  was  first  noticed  about 
eighteen  months  ago,  and  at  that  time  resembled  an  egg  in  size  and 
shape,  but  was  soft  and  fluctuating.     It  had  hitherto  occasioned 
no  pain  or  inconvenience,  but  as  the  lump  gradually  increased 
it  caused  considerable  pain,  extending  downwards  to  the  knee,  at 
the  same  time  afi'ecting  the  action  of  the  muscles  in  its  neigh- 
bourhood, and  consequently  impeding  progression.     The  swelling 
has  now  a  well-defined  outline,  of  the  size  and  shape  of  a  cocoa- 
nut.    What  is  it?    A  circumscribed  lobulated  mass,  freely  move- 
able, soft,  somewhat  elastic,  like  a  bag  distended  with  some  fluid, 
but  from  which,  on  puncture  with  a  large-sized  trocar  and  canula, 
no  kind  of  fluid  flowed,  save  a  drop  or  two  of  blood ; — an  appa- 
rently solid  tumour.     Suffice  it  to  say,  that  after  a  careful  mani- 
pulation the  swelling  gave  to  my  fingers  the  impression  of  being  a 
fluid  tumour,  and  as  of  a  cyst  deeply  buried.    My  colleague.  Dr. 
Cockle,  whose  judgment  I  sought,  inclined  even  more  decidedly 
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to  this  view.  His  opinion  concurring  with  mine,  1  removed  the 
tumour.  A  vertical  incision  eight  inches  long  exposed  the  tensor 
vaginee  muscle  and  the  fascia  lata.  The  next  incision  brought  me 
down  upon  a  large  cyst,  and  as  by  this  cut  the  knife  had  slightly 
entered  its  lower  end,  there  rolled  out  a  quantity  of  thick  sulphur- 
coloured  fluid,  apparently  pus.  This  portion  of  the  cyst  immediately 
collapsed,  but  the  upper  and  larger  portion  still  remained  quite  full 
and  tense.  Further  dissection  showed  that  the  cyst  lay  deeply 
underneath  the  tensor  fasciae  and  sartorius  muscles,  and  on  the 
vastus  externus  and  gluteus  medius  muscles,  from  which,  with 
some  difficulty,  I  succeeded  in  removing  it. 

"  The  cyst  turned  out  to  be  a  bursa,  much  enlarged,  and  which, 
as  it  enlarged,  had  slowly  suppurated  and  become  converted  into  a 
sort  of  chronic  abscess  ;  but  its  interior  did  not  present  the  pulpy 
mammillated  pyogenic  membrane,  which  characterizes  an  ordinary 
chronic  abscess.  Although  the  cyst- wall  was  of  considerable  thick- 
ness, its  inner  surface  was  smooth  and  shining  like  a  serous 
membrane,  with  a  little  coagulated  fibrin  on  it  here  and  there, 
which  readily  crumbled  under  the  fingers.  A  septum  ran  across 
the  cyst,  dividing  its  cavity  into  two  compartments — an  upper  and 
a  lower,  of  unequal  size ;  and  in  this  partition  was  seen  a  black, 
sloughy-looking  mark  corresponding  with  the  aperture  previously 
made  by  the  trocar,  and  which  having  thence  entered  the  substance 
of  the  partition,  thus  accounted  for  the  anomalous  fact,  that  from 
a  fluid  tumour  no  fluid  should  have  issxied  when  it  was  punctured." 

The  obvious  inference  from  a  full  consideration  of  this  case, 
and  which  bears  immediately  upon  the  present  question  of  physical 
diagnosis,  is  this :  had  I  discovered  by  puncture  of  the  tumour, 
before  the  operation,  that  it  contained  pus,  as  if  a  chronic  abscess, 
I  could  not  have  concluded  by  virtue  of  the  physical  characters  of  the 
tumour  that  it  was  a  large  bursa  which  had  suppurated.  The  same 
inference  was  true  also  as  regards  a  suppurating  cyst  which  I 
lately  removed  from  the  face  of  a  patient  in  the  hospital.  This 
cyst  was  the  size  of  a  large  marble,  and  situated  just  below  the 
margin  of  the  right  orbit,  upon  the  infra-orbital  foramen.  The 
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man  had  been  applying  cobbler's  wax,  which  had  induced  inflam- 
mation, suppuration,  and  thickening  of  the  cyst — thus  tending  to 
obscure  the  diagnosis. 

But,  as  touching  the  competency  of  physical  diagnosis,  it 
should  be  remembered  that  these  suppurating  cysts  are  exceptions 
to  the  general  rule.  A  true  cyst  is  rarely  so  thickened  as  to 
resemble  a  chronic  abscess,  and  moreover,  this  suppurating  condition 
is  not  the  condition  of  a  cyst  at  an  early  period  of  its  existence. 
These  two  considerations  redeem  the  value  of  physical  characters 
in  relation  to  the  earliest  and  most  exact  method  of  diagnosis. 

The  same  argument  applies  to  other  occasional  cases  in  which 
the  cyst  having  become  thickened,  and  its  contents  perhaps  being 
lumsually  consistent,  the  swelling  assumes  a  general  resemblance 
to  some  other  kind  of  '  tumour '  properly  so  called.  The  large 
bursa  on  the  thigh,  which  I  have  mentioned,  felt  and  appeared 
through  the  integuments  not  unlike  a  fatty  tumour.  I  am  sure 
that  every  surgeon  of  experience  must  have  met,  now  and  then, 
with  a  similar  case,  and  where  it  has  been  somewhat  difficult  to 
determine  the  kind  of  tumour  by  its  external  characters  alone.  I 
have  occasionaUy  met  with  cysts  which  were  so  far  thickened  and 
lobulated  as  to  have  resembled  a  fibrous  tumour. 

But  if  the  thickening  and  induration  of  a  cyst  sometimes 
misleads  :  its  physical  diagnosis  becomes  more  obscure,  should  it, 
or  indeed  any  cyst,  lie  buried  within  the  substance  of  a  solid 
tumour,  the  particular  kind  of  tumour  will  of  course  make  the 
difficulty  of  detection  more  or  less  j  but  in  every  case  the  inter- 
vening substance  cannot  fail  to  embarrass.  Cysts  are  sometimes 
found  set  in  the  substance  of  a  fatty,  fibrous,  or  cartilaginous 
tumour,  and  perhaps  no  kind  of  tumour  is  exempt. 

Lastly,  the  depth  of  integuments,  underneath  which  a  cyst  may 
be  situated,  will  more  completely  conceal  its  true  character.  The 
tumour  which  I  removed  from  the  thigh  was  beneath  the  fascia  lata, 
the  tensor  fascije,  and  sartorius  muscles  ;  and  these  circumstances 
helped  to  obscure  its  diagnosis.  I  remember  examining  a  tu- 
mour in  the  left  popliteal  space  of  an  out-patient  under  the  care  of 
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Dr.  O'Connor,  at  tlie  Eoyal  Free  Hospital.    It  was  deeply  seated 
between  the  hamstring  muscles,  and  pulsated  with  the  artery,  as 
if  an  aneurism ;  but  it  did  not  subside  under  pressure,  uor  when 
the  artery  was  compressed  in  the  thigh.    On  the  other  hand,  this 
tumour  was  tense  and  elastic,  like  a  bag  of  fluid  would  be  if  re- 
sisted on  all  sides  and  examined  through  a  fascia  such  as  closes- 
in  the  popliteal  space.    These  and  other  considerations  led  Dr. 
O'Connor  and  myself  to  concur  in  our  opinion  that  it  was  a  cyst. 
Accordingly,  I  punctured  it  as  such,  and,  sure  enough,  out  poured 
more  than  three  ounces  of  a  thick,  glairy  fluid.    I  am  not  aware 
whether  the  cyst  filled  again.     In  another  case,  an  out-patient  of 
mine  at  the  hospital  had  a  lump  about  the  size  and  shape  of  a 
hen's  egg,  situated  deeply  in  the  muscles  of  the  calf.    It  was 
scarcely  moved  by  the  action  of  the  gastrocnemius  muscle,  and 
I  concluded  that  it  was  under  that  muscle,  and  pei'haps  also  the 
soleus.    I  fixed  the  supposed  cyst  with  one  hand,  and  sent  in  a 
trocar  and  canula  posteriorly  ;  there  issued  about  two  ounces  of 
the  same  kind  of  fluid  that  flowed  from  the  popliteal  cyst.  I 
could  mention  similar  instances  of  deeply-buried  cysts,  but  these 
will  suggest  their  general  diagnostic  import. 

The  frequency  of  deeply -seated  cysts,  as  compared  with  the 
superficial,  is  an  open  question. 

All  other  conditions,  tending  to  obscure  the  diagnosis  of  cysts 
(and  cystic  tumours),  by  virtue  of  their  physical  characters,  are 
exceptional  and  secondary. 

Apart  from  sucb  cases,  the  physical  characters  of  cysts  are — 
as  those  of  fatty  tumour — constant.  A  circumscribed  outline, 
and  fluid  resistance  in  some  degree  to  the  touch,  invariably 
accompany  and  announce  the  presence  of  a  cyst  or  collection  of 
cysts.  These  characters  are  also  peculiar ;  they  point  to  no  other 
kind  of  tumour  or  swelling  apart  from  the  cases  adverted  to. 
Moreover,  they  are  readily  perceived  during  life. 

Thus  do  Physical  Signs,  interpreted  as  I  have  shown  by  Pa- 
thological Anatomy,  at  the  bedside,  supply  the  earliest  and  most 
exact  method  of  Diagnosis.    Such  is  the  Principle  of  Physical 
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Diagnosis.  I  need  not  pursue  its  application.  This  has  been 
clone  in  practical  works  specially  devoted  thereto,  and  more  parti- 
cularly with  reference  to  diseases  of  the  thoracic  and  abdominal 
organs.  The  selection  I  have  made  of  certain  tumours  will  be 
conveniently  followed  by  other  morbid  growths,  considered  in 
relation  to  Physical  Diagnosis.  This  will  lead  to  another  Prin- 
ciple, the  opposite  to  that  which  has  been  laid  down. 


The  insufficiency  of  Physical  Signs  as  a  guide  to  the  earliest  and  most  exact 
Diagnosis. 

Physical  Properties  are  most  readily  recognised  during  life  at  the  earliest 
period  of  disease  (or  injury),  and  therefore,  it  may  be,  are  recognised  at  a  time  when 
the  case  is  least  coaiplicated,  and  most  remediable  by  the  simplest  measures :  but 
such  properties  are  nevertheless  most  equivocal  (or  inexact)  signs  of  disease. 
Unaided  Physical  Diagnosis  therefore  fails  in  the  practice  of  Medicine  and  Surgery. 

This  general  Principle  illustrated  by  the  diagnosis  of  Morbid  Products  of 
Nutrition,  as,  quasi-malignant  varieties  of  non-malignant  Growths — e.  g.,  recurring 
fibroid  and  fibro-nucleated  Tumours,  respectively. 


The  Physical  properties  of  morbid  Structural  conditions  are 
indeed  their  most  obvious  attributes ;  but  the  co-existence  of 
these  properties  with  certain  known  conditions  of  structure  is  not 
invariable.  This  inconstancy  falsifies,  or  at  least  impairs,  the 
diagnostic  value  of  Physical  characters.  Their  insufficiency 
becomes  more  apparent  when  the  evidence  they  afford  is  con- 
trasted with  that  supplied  by  Structural  characters. 

To  demonstrate  this  proposition,  I  shall  select  certain  quasi- 
malignant  or  cancroid  varieties  of  growth,  the  typical  condition  of 
which  is  undoubtedly  non-malignant.  Such  are  ihe  fibro-nucleated 
(Hughes  Bennett),  and  recurring  fibroid  (Paget),  varieties  of '  fibrous' 
tumour.  The  structural  affinities  of  these  growths  will  at  once  be 
seen  in  the  following  tabular  view  of  their  essential  elements. 

Fibrous  tumour — Fibres,  white 
Ditto  elastic 
Fibro-nucleated — Fibres  white,  with  oval  nuclei. 
Recurring    fibroid — Fibre-cells;   i.  e.,  elongated  and 

caudate  cells  with  nuclei. 


with  nuclei. 
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What  are  the  physical  characters  of  these  growths?  The 
typical  form  of  fibrous  tumour  is  very  hard,  elastic,  and  mostly 
of  a  greyish  colour  on  section,  interlaced  with  white  opaque  bands 
variously  arranged.  Its  minute  structure  is  seen  by  the  table  to 
be  that  of  ordinary  fibrous  tissue.  On  the  other  hand,  the  fibro- 
nucleated  tumour  only  represents  a  rudimentary  structural 
condition  of  fibrous  tissue — viz.,  fine  filaments  infiltrated  with 
many  well-defined  oval  nuclei ;  yet  their  physical  characters  very 
much  resemble  those  of  ordinary  fibrous  tumours.  These  two 
conditions  of  structure  cannot  therefore  be  distinguished  by  any 
visible  physical  characters.  Their  diagnosis,  however,  is  of  great 
surgical  importance  ;  for  the  fibro-nucleated  variety  is  very  liable 
to  recur  again  and  again  when  removed,  and  we  may  be  unable 
to  determine  our  diagnosis  until  after  an  operation,  the  result 
of  which  may  be  only  to  induce  the  speedy  return  of  a  growth 
we  had  thus  hoped  to  have  efiectually  eradicated. 

So  also  the  recurring  fibroid  variety  affords  an  equally  appto- 
priate  exemplification  of  this  diagnostic  difficulty.  Mr.  Paget 
mentions  one  such  tumour,  situated  over  the  upper  and  outer 
part  of  the  leg,  close  to  the  tibia.  Its  size  was  that  of  a  filbert, 
and  it  was  considered  fibrous  when  first  removed  in  1846.  Some 
months  after,  another,  as  large  as  a  walnut  and  decidedly  fibrous, 
was  removed  from  the  same  spot.  In  October,  1847,  a  third 
tumour,  the  size  of  a  patella,  was  again  removed.  This  was  so 
like  a  fibrous  tumour  that,  without  the  microscope,  Mr.  Paget 
would  certainly  have  regarded  it  as  such.  Yet  it  consisted  of 
nucleated  fibre-cells — i.  e.,  nucleated  cells  elongated  into  imperfect 
fibres  having  a  caudate  or  spindle  shape — together  with  fi-ee 
nuclei,  but  very  little  filamentous  tissue.  Here  then  we  observe 
cells  developing  into  fibres — in  fact,  another  rudimentary  condition 
of  fibrous  tissue.  A  fifth  tumour  returned  in  the  same  locality, 
and  was  removed  June,  1848.  This  also  possessed  the  same 
fibrous  appearance  and  the  same  minute  structure  as  the  preceding. 

But,  some  months  after,  there  sprang  up  in  the  same 
locality  a  large,  soft,  bleeding  protrusion,  which  after  a  fatal 
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amputation  of  the  limb  (November,  1850)  was  found  to  have  a 
milk-white  colour,  except  where  tinged  with  effused  blood,  and 
the  exposed  portion  of  this  protrusion  was  soft,  pulpy,  and  grumous. 
Mr.  Paget  adds  :*  "  One  would  certainly,  judging  by  its  general 
aspects,  have  called  it  a  brain-like  medullary  cancer,  and  yet  it  had 
essentially  the  same  microscopic  character  as  the  tumour  I  first 
examined  from  the  same  patient."  Similar  cases  are  cited  by  this 
authority  as  having  come  under  the  notice  of  himself  and  other 
pathologists.    My  own  observations  concur. 

Here  then  are  tumours — the  fibrous,  and  recurring  fibroid  in 
its  first  stage,  which  possess  the  same  physical  characters,  but  con- 
joined with  a  different  structure  ;  and  conversely,  recurring  fibroid 
tumours  in  their  first  and  second  stages,  presenting  dissimilar 
physical  characters  associated  with  the  same  essential  structure. 

Yet  the  progress  of  tumours  thus  physically  related  is  of  widely 
different  therapeutical  importance.  Indeed,  they  difier  more  in  this 
respect  than  the  varieties  of  cancer,  which  vary  only  in  the  degree 
of  their  local  and  constitutional  influence.  Recurring  fibroid, 
unlike  ordinary  fibrous  tumour,  not  only  returns  (as  its  name 
implies)  after  complete  removal,  and  in  this  particular  resembles 
cancer-growth,  but  it  also  recurs  at  shorter  intervals  after  each 
operation,  and  successively  attains  more  speedily  a  larger  size, 
invading  also  and  destroying  surrounding  tissues.  The  earliest  and 
most  exact  diagnosis  of  these  tumours  is  therefore  a  question  of  the 
highest  therapeutical  Interest,  but  one  which  cannot  be  decided  by 
physical  characters  alone.  I  am  of  course  aware  that  their  diagnosis 
may  be  guided,  if  not  determined,  by  the  fact  of  local  recurrence 
— in  the  case  of  a  second,  third,  or  even  fourth  tumour  reappearing 
in  the  same  situation ;  but  the  question  is  the  primary  diagnosis 
of  recurring  fibroid  and  ordinary  fibrous  growths — tumours  which 
closely  resemble  each  other,  except  in  their  minute  structure  and 
pathological  tendencies.  Can  we,  by  an  external  examination  of 
their  colour,  consistence,  size,  shape,  and  situation,  before  an 
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operation,  foretell  their  relative  liability  to  return  if  completely 
extirpated  ?  Certainly  not ;  the  history  of  fibrous  tumours,  and 
their  recurring  fibroid  as  well  as  fibro- nucleated  varieties,  justifies 
this  conclusion. 

Physical  diaj^nosis  fails  in  these  instances,  and  may  fail  in 
others,  again  and  again,  to  determine  what  are  the  co-existing 
changes  of  structure.  The  inconstancy  of  physical  characters  in 
connexion  therewith,  falsifies,  or  at  least  impairs,  the  diagnostic 
value  of  such  characters,  as  signs. 

This  explains  how  it  is  that  certain  well-known  classifications 
of  tumours,  and  corresponding  diagnosis,  have  not  stood  the  test  of 
more  extended  experience. 

We  must  ever  cherish  the  name  of  Matthew  Baillie ;  for  he, 
more  than  any  man  of  his  generation,  sought  to  connect  Patholo- 
gical Anatomy  with  Clinical  Medicine ;  yet  why  should  I  hesitate 
to  criticize  the  method  of  one  wlio,  if  he  were  now  alive,  would,  I 
am  sure,  soon  discover  and  acknowledge  its  imperfection  ?  Errors 
of  the  past  are  guides  for  the  future ;  they  are  but  ripples  in  the 
stream  of  human  progress. 

The  special  purpose  of  Baillie^s  great  work  is  announced  in  his 
preface  to  the  first  edition.*  It  was  "  to  explain  more  minutely 
than  has  hitherto  been  done"  the  changes  of  structure  arising  from 
morbid  actions  in  some  of  the  most  important  parts  of  the  human 
body."  By  more  accurately  describing  structural  diseases,  Baillie 
hoped  to  be  enabled  "  to  distinguish  between  changes  (of  struc- 
ture) which  may  have  some  considerable  resemblance  to  each 
other,  and  which  have  been  generally  confounded. "s  Thus  would 
be  laid  the  foundation  of  a  more  exact  and  rational  diagnosis. 

With  this  view,  certain  tumours  of  the  liver,  for  example,  are 
described  and  distinguished,  according  to  their  'physical'  appear- 
ances :  i.  e.,  the  common  tubercle  ;  the  large  white  tubercle;  the 
soft  brown,  and  the  scrofulous,  tubercles ;  the  reddish  tumour ; 
and  lastly,  the  soft,  and  the  hard,  liver.    The  distinctive  charactei's 
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of  these  tumours  are  then  further  specified  iu  the  following  terras. 
IThe  common  tubercles  occupy  "  generally  the  whole  mass  of  the 
1  liver,  are  placed  very  near  each  other,  and  are  of  a  rounded  shape, 
i They  give  an  appearance  everywhere  of  irregularity  to  its  surface. 
''"When  cut  into,  they  are  found  to  consist  of  a  brownish  or  yellowish 
V  white  solid  matter.  They  are  sometimes  of  a  very  small  size, 
I  not  larger  than  the  heads  of  large  pins,  but  more  frequently  they 
r  are  as  large  as  small  hazel-nuts,  and  many  of  them  are  sometimes 
1  larger." 

The  large  white  tubercles  are  "  hard  white  masses  " — "  often 
!  as  large  as  a  chestnut " — more  abundant  near  the  surface  of  the 
1  liver  than  in  its  interior,  and  isolated  by  considerable  portions  of 
1  healthy  liver  between  each  cluster.  "  They  consist  of  a  firm, 
I  opaque,  white  substance,  and  are  generally  somewhat  depressed 
I  or  hollow  upon  their  outward  surface."  The  whole  liver  is 
frequently  much  enlarged. 

The  soft  brown  tubercles  are  also  principally  situated  at  the 
surface  of  the  liver,  are  "  about  the  size  of  a  walnut,"  and  consist 
of  a  smooth,  soft,  brownish  matter. 

The  scrofulous  tubercles  are  like  tubercles  of  the  lungs,  and 
"  have  the  same  size,  the  same  structure,  and  the  same  feeling 
to  the  touch,  but  are  a  little  browner  in  their  colour." 

The  liver  flaccid  with  reddish  tumours.  These  are  described 
as  soft,  of  considerable  size,  and  interspersed  through  the  liver, 
which  contains  a  thick  sort  of  pus. 

Lastly,  the  very  soft  liver  is  commonly  of  a  leaden  colour ; 
whilst  the  liver  very  hard  in  its  substance,  offers  no  peculiar 
appearances  on  section. 

Such  was  the  foundation  whereon  Baillie  endeavoured  to 
raise  a  more  exact  diagnosis  of  these  and  other  structural  diseases. 
But  Physical  characters  proved  insufficient  for  this  purpose ;  asso- 
ciating, as  they  did,  diseases  the  most  dissimilar  in  point  of  struc- 
ture and  pathological  career,  and  dissociating  those  which  were 
essentially  the  same  and  of  similar  import. 

Abernethy  perceived   this  fundamental  error,  and  expressly 
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proposed  to  rectify  it,  by  his  description  and  diagnosis  of  tumours 
(1804).*  Accordingly  we  read  that  "the  structure  of  tumours 
is  also  a  part  of  morbid  anatomy  which  deserves  to  be  examined ; 
since  (as  it  did  not  come  within  the  scope  of  the  undertaking)  it 
has  not  been  fully  discussed  by  Dr.  Baillie  in  his  very  valuable 
treatise  on  that  subject." 

In  fulfilment  of  this  proposal,  Abernethy  proceeds  to  classify 
tumours  as  new  formations ;  first,  sarcoma,  so  called  from  having  a 
''firm  and  flesfnj  feel,"  including  many  varieties.  This  group, 
associated  as  the  species  are  by  their  physical  characters,  includes 
growths  of  the  most  varied  structure  and  pathological  import. 
The  wide-spreading  and  malignant  constitutional  cancer  is  coupled 
with,  the  merely  local  and  comparatively  harmless  fatty  tumour. 

This  purely  Physical  method  bore  its  fruit  in  due  season. 
We  may  trace  its  evil  results  in  the  records  of  subsequent  patho- 
logists, no  less  than  in  the  observations  of  Abernethy.  Far  be  it 
from  me  to  undervalue  the  merits  of  that  distinguished  surgeon, 
for  we  must  all  respect  the  memory  of  a  man  who  had  the  courage 
to  leave  a  beaten  path,  and  to  think  for  himself.  The  freshness 
of  originality  pervades  the  whole  of  Abernethy's  writings.  But 
the  purely  Physical  method  of  Baillie  and  Abernethy  gave  a 
superficial  aspect  to  Pathology,  which  long  afterwards  prevailed, 
and  the  vestiges  .of  which  can  still  be  traced  in  works  that  I 
need  not  specify.  Hence  the  descriptive  terms — chalky,  curdy, 
cheesy,  &c.,  commonly  used  by  some  aiithors,  as  sufficiently  dis- 
tinctive of  morbid  products ;  characters  that  have  no  constant 
connexion  with  the  same  alterations  of  structure  (and  chemical 
composition),  each  to  each,  and  therefore  convey  no  information 
whatever  respecting  these  more  essential  conditions  of  disease. 

Nor  is  this  inconstancy  surprising ;  for,  in  respect  of  simple 
inorganic  products,  very  different  physical  characters  may  be  con- 
nected with  the  same  substance.  Carbonate  of  lime  may  exist 
either  as  chalk  or  marble ;  and  other  chemical  compounds  have 
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ijiysical  properties  so  variable  as  to  elude  detection  and  identifi- 
ttion  thereby.    Nor  is  this  law  true  only  of  compound  substances. 

.  extends  also  to  many  chemical  elements.  Carbon^  as  the 
lamond,  is  very  hard,  transparent,   colourless   (mostly),  and 

.  the  form  of  a  cube  or  octahedron ;  while,  as  blacklead,  it 
8  soft,  opaque,  black,  and  generally  shapeless.  Who  could  have 
cedicted,  by  their  physical  characters,  that  the  diamond  and 
■acklead  were  alike  varieties  of  carbon  ?  Sulphur  may  assume 
fiflferent  characters,  disguising  its  identity.  So  also  may  phos- 
iQorus. 

If  then,  by  physical  characters,  we  cannot  recognise  chemical 
ompounds,  or  even  their  elements  when  uncorabined,  how  far 
sss  likely  are  we  thus  to  identify  conditions  of  structure  super- 
dded.  Misguided  by  their  physical  characters,  we  should  inevit- 
i)ly  associate  diseases,  having  the  most  dissimilar  structural 
IDnditions ;  pathological  course,  tendency,  and  significance. 

When,  therefore,  we  read  or  hear,  in  Clinical  Medicine  or 
ourgery,  of  chalky,  curdy,  and  cheesy  substances,  &c. ;  to  what 
lathological  conditions  of  structure  and  composition  do  such 
Rescriptive  terms  refer?  Is  the  cheesy  substance  a  tuberculous 
teposit,  a  variety  of  fatty  growth,  or  the  result  of  degeneration  ? 
r.r,  is  it  cheese  after  all  ?    By  Physical  characters  alone  we  cannot 


CHAPTER  VI. 

THE     DIAGNOSTIC     GUIDANCE    OF     CLINICAL  PATHOLOGICAL 
ANATOMY  (continued). 

Che  application  of  Pathological  Anatomy  during  life  (continued)  by  Structural 
characters — and  the  superior  value  of  their  guidance  to  supply  the  earliest 
and  most  exact  Diagnosis. 

Changes  of  minute  Structure  can  be  detected  at  the  earliest  period, 
during  life,  by  puncturing  Growths  and  Deposits  (situated  near  the  surface  of 
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the  body),  and  by  examining  witli  the  microscope  these  or  other  Morbid 
Products,  found  in  Discharges  and  Secretions  coming  from  internal  parts  and 
organs. 

Moreover,  the  Structural  alterations  thus  detected  are  more  constant  in 
any  given  case,  than  alterations  of  Physical  properties,  and  are  tlierefore 
more  exact  signs  of  the  morbid  condition ;  and  being  also  discoverable  at  the 
earliest  period,  before  the  supervention  of  complications,  are  thereby  best 
adapted  to  supply  the  chief  method  of  Diagnosis  whenever  such  minute 
Structural  alterations  are  available. 

The  value  of  this  general  Principle  illustrated  by  the  earliest  and  most 
exact  Diagnosis  of  Morbid  Products  of  Nutrition,  as  Growths  and  their 
respective  varieties :  e.g.  Fibrous  Tumours — including  the  fibro-nucleaied  and  i 
recurring-fibroid  varieties :  Cartilaginous  Tumours — including  the  myeloid  and  I 
recurring  varieties ;  Cancer — encepJialoid,  scirrhws,  and  colloid. 

The  Law  of  Structural  Retrogression  applied. 

The  Principle  advanced  in  this  chapter  was  indirectly  demon- 
strated in  the  latter  part  of  the  last  by  the  insufficiency  of  physical 
signs,  "  as  contrasted  with  the  (superior)  evidence  supplied  by 
structural  characters."*  By  the  diagnosis  of  '  fibrous  tumour/  and 
its  recurring  varieties,  both  these  Principles  are  illustrated  con- 
currently. For  the  pathologico-anatomical  dissimilarity  of  the 
fibrous  tumour  and  its  recurring  fibro-nucleated  variety — apparently 
identical  by  their  physical  characters — can  alone  be  determined 
by  virtue  of  their  structural  characters  as  declared  by  microscopic 
examination;  thus  illustrating  the  superior  value  of  this  method  of 
diagnosis.  In  like  manner,  as  regards  the  fibrous  tumour,  and  its 
recurring  fibroid  varietj'^,  1st  stage.  Lastly,  the  pathologico- 
anatomical  similarity  of  recurring  fibroid  tumours,  in  an  early 
stage,  and  in  advanced  stages — apparently  non-identical  growths, 
by  their  physical  characters — can  alone  be  determined  by  virtue 
of  their  structural  characters ;  thus  again  illustrating  the  superior 
value  of  this  method  of  diagnosis. 

But  the  diagnostic  value  of  structural  characters,  as  well  as 
that  of  physical  characters,  is  obviously  regulated  by  the  constancy 
and  exclusiveness  of  their  mutual  connexion,  in  respect  of  each 
particular  species  of  disease.    This  implies  the  identity,  and  identi- 
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fication,  of  the  particular  conditions  in  question  j  that  of  structural 
characters^  for  example.  The  same  structural  characters  must 
invariably  and  exclusively  coexist  with  the  same  physical  charac- 
ters (and  chemical  composition)  to  constitute  the  same  disease. 
If  therefore,  in  the  clinical  study  of  disease,  either  order  of  cha- 
racters be  variable,  we  should  hesitate  to  accept  such  indefinite 
characters  in  diagnostic  evidence  of  the  disease  in  question. 

Now,  on  behalf  of  structural  characters,  their  variability  may 
be,  and  probably  often  is,  more  apparent  than  real.  This  is 
illustrated  by  the  diagnosis  of  certain  morbid  products  of  quasi- 
variable  structure,  and  whose  types  are  well  defined ;  such  is 
'  cancer-growth,'  and  its  varieties. 

All  cancers  present  the  same  cell.  This,  at  first  colourless, 
pellucid,  and  consisting  of  a  delicate  envelope,  contains  a  large 
clear  nucleus  or  two,  sometimes  more,  never  less,  within  each  of 
which  is  imbedded  one  or  two  nucleoli,  also  large  and  clear.  Such 
is  the  cancer -Q.^  (Bennett).  It  assumes  various  shapes,  being 
either  round  or  more  commonly  caudate,  fusiform,  &c.,  from  out- 
growths in  one  or  more  directions.  These  cells  are  found 
deposited  in  a  filamentous  stroma  or  meshwork,  having  a  variable 
locular  arrangement  and  closeness  of  texture.  This  intercellular 
substance  is  probably,  for  the  most  part,  nothing  more  than  the 
fibrous  tissue  of  the  part  in  which  the  cells  are  deposited. 
Another  intercellular  substance,  gelatinous,  translucent,  and  amber- 
coloured,  may  be  present  in  more  or  less  abundance,  and  would 
appear  to  be  peculiar  to  cancer.  ,  .  . 

As  the  proportion  of  cells,  or  of  either  intercellular  matter 
prevails,  so  do  we  recognise  encephaloid, — abounding  with  cells,  and 
therefore  soft,  opaque,  and  of  a  dead  white  colour,  or  red  from 
hemorrhage;  seirrhus — fibrous,  and  therefore  hard,  semi-trans- 
parent, and  of  a  bluish  white  or  fawn  colour ;  and  colloid  

gelatinous,  transparent,  and  yellowish  green. 

These  leading  varieties  of  cancer  are  further  allied  by  possess- 
ing a  similar  chemical  basis  :  viz.,  chiefly  albumen  associated  with 
fibrin,  gelatine,  osmazone,  fat,  salts— e.  </.,  phosphates  and  carbo- 
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nates  of  lime,  with  carbonates  of  soda  and  magnesia,  oxide  of  iron, 
and  water. 

Now,  do  the  same  conditions  of  structure  invariably  and 
exclusively  coexist  with  these  physical  characters,  and  this  less 
certain  chemical  composition,  of  cancer  ?    This  question  bears 
directly  on  its  exact  diagnosis  and  therapeutical  treatment.  For 
the  evil  tendencies  of  scirrhus,  encephaloid,  and  colloid  are  of 
unequal  importance.    The  first  two  are  more  prone  to  recurrence 
after  operations  for  their  removal,  and  contaminate  the  svstem 
more  fatally  ;  the  latter  is  less  liable  to  reappear,  and  is  moreover 
comparatively  localized.     Can  we  then  exactly  determine  our 
diagnosis  of  each  variety,  and  this  at  the  earliest  period,  by  any 
corresponding  structural  characters  which  may  be  disclosed,  either 
by  examining  the  discharges  (from  cancer)  with  the  microscope, 
during  life,  or  by  a  more  complete  examination  of  the  growth 
when  removed  by  operation  ?    I  think  not.    No  sufficiently  exact 
'  structural '  diflfereuces  have  as  yet  been  detected,  by  which  to 
identify  these  varieties  of  cancer-growth,  and  we  are  therefore 
compelled  at  present  to  rely  solely  on  their  '  physical'  characters  to 
solve  the  question  of  their  (difierential)  diagnosis. 

This  conclusion  refers  only  to  the  comparative  value  of  struc- 
tural characters;  for  many  other  circumstances  associated  with 
cancer — its  seat,  course,  and  duration,  its  influence  on  surrounding 
parts,  the  general  symptom  of  cachexia,  and  the  peculiarities  of 
age,  sex,  previous  diseases  of  the  individual,  and  hereditary  taint- 
combine  to  regulate  our  diagnosis. 

But  respecting  the  value  of  anatomical  characters  a/owe— Voeel 
truly  remarks,  that  the  anatomical  and  histological  relations  of 
carcinomatous  tumours  exhibit  the  greatest  variety ;  indeed,  eveu 
in  the  same  tumour,  difierent  parts  often  present  very  diflTerent 
characters,  and  which  also  vary  with  their  stage  of  development. 
The  italics  are  my  own. 

Pressing  the  question  further, — is  the  *  cancer-growth,'  in  any 
form,  a  special  kind  of  growth,  structurally  distinct  from  all  others  ? 
Opinions  are  pretty  evenly  divided  respecting  any  supposed 
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specific  characters  of  the  cancer-cell.  Lebert  and  Robin  decide 
affirmatively  ;  while  Vogel  and  Virchow  deny  its  individuality. 
Forster  even  maintains  that  similar  cells,  having  the  same  size  and 
shape,  are  met  with  as  often  in  healthy  as  in  diseased  tissues ;  and, 
although  Bennett  accords  that  peculiarity  of  structure  to  the  cancer- 
cell  which  I  have  mentioned,  yet  he  is  disposed  to  differ  from 
Lebert,  and  rather  to  agree  with  Miiller  in  believing  that  no  single 
element  is  diagnostic.  Bennett  maintains  that  cancer  is  indeed  a 
special  kind  of  growth,  but  to  be  recognised  only  by  a  peculiar 
association  of  structural  elements  not  themselves  specific.  Paget 
would  seem  disposed  to  qualify  even  this  restricted  definition.  He 
asks,  are  there  any  cancers  not  formed  of  cancer-cells  ?  The  answer 
according  to  this  authority  is  affirmative ;  for  there  are  rare 
tumours  which  present  the  whole  clinical  history  of  cancers,  and 
which  should  therefore  be  called  by  the  same  name,  though  they 
have  not  these  (so-called)  peculiar  cancer-structures,  or  have  them 
in  very  subordinate  quantity.  Mr.  Paget  does  not  here  refer  to 
cancers  of  which  all  the  structures  are  imperfect,  or  degenerate,  or 
diseased ;  but  to  such  as  the  fibrous  cancers,  the  osteoid,  and  certain 
varieties  of  the  medullary.  They  all  deviate  from  the  assumed 
specific  cancer-structures  ;  and  two  of  them,  the  fibrous  and  the 
osteoid,  approximate  to  the  characters  of  natural  tissues.* 

Guided  by  these  observations  respecting  the  structural  indivi- 
duality of  cancer,  as  a  distinct  species  of  growth,  we  must  conclude  : 
— Istly.  That,  occasionally,  the  structural  elements  of  cancer  are 
absent  in  tumours,  otherwise  cancerous ;  and  therefore,  that  such 
elements  are  inconstant.  2ndly.  That  these  elements  may  be 
found  (and  often,  according  to  Forster,)  in  healthy  as  in  diseased 
tissues,  and  are,  therefore,  not  peculiar  to  cancer. 

These  two  propositions,  taken  together,  apparently  negative 
the  value  of  the  cancer-ceW,  as  the  most  exact  method  of 
diagnosis. 

If,  then,  we  can  rely  with  confidence  only  on  structural  cha- 
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248 


rRINCIPLES  OF  SURGERY. 


racters  for  the  exact  diagnosis  of  certain  growths — e.g.,  fibrous 
tumours  and  their  recurring  fibroid  and  fibro-nucleated  varieties; 
while  in  respect  to  other  species  of  growth — e.g.,  cancer — we 
cannot  depend  on  the  structural  individuality  of  the  cancer-cell ; 
it  becomes  a  question  of  the  deepest  practical  interest,  whether  its 
variable  conditions  can  be  explained.  Are  they  so  many  gradations 
of  the  same  structural  development  ?  If  so,  its  variability  may  thus, 
perhaps,  be  reconciled,  and  the  diagnostic  value  of  structural  cha- 
racters fully  confirmed. 

It  should  be  remembered  that  tumours  which  run  the  course 
of  cancer,  but  which  have  not  its  minute  structure,  are  quite 
exceptional ;  and  therefore,  the  question  of  diagnosis  by  virtue  of 
structural  characters  is  reduced  to  this  : — Why  is  the  structural 
element  of  cancer  not  peculiar  to  this  growth,  but  so  nearly 
resembles  that  of  certain  other  growths,  and  even  healthy  tissues  ? 
and  can  the  structural  conditions  of  the  varieties  of  cancer  be 
reconciled  and  referred  to  a  common  type? 

Now,  we  have  already  seen  that  the  structural  peculiarities  of 
fibro-nucleated  and  recurring  fibroid  tumours  merely  represent  rudi- 
mentary (or  developmental)  stages  of  the  ordinary  '  fibrous  tumour 
and  further,  that  there  is  a  certain  resemblance  between  the  per- 
manent structure  of  fibrous  tumour  and  the  transitory  conditions 
of  development  of  its  analogous  healthy  (fibrous)  tissue. 

Passing  on  to  '  cancer-growth,'  its  essential  structure  repre- 
sents conditions  of  healthy  structural  elements.  Neither  the  fibrous 
stroma  nor  the  cells  of  cancer  are  specific.  The  former,  with 
perhaps  rare  exceptions,  is  the  natural  fibrous  tissue  of  the  part 
wherein  the  cells  are  infiltrated ;  and  they  resemble  the  cells  of 
cartilage,  and  certain  epidermic  cells.  For  this  reason,  apparently, 
Bennett  limits  his  definition  of  the  cancer-CQ\\  to  localities  which 
are  unconnected  with  a  mucous  or  an  epidermic  surface,  and 
nowhere  surrounded  by  a  hyaline  or  fibro-hyaline  substance — the 
intercellular  basis  of  cartilage. 

The  qualifying  terms  of  this  definition  at  once  suggest  a  true 
and  sufficient  explanation  of  the  anomalous  fact  that  the  cancer- 
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cell  is  not  peculiar  to  cancer-growth  ;  so  that  by  limiting  the 
defiuition  of  cancer  (in  virtue  of  its  structural  elements)  to  those 
parts  of  the  body  where  the  otherwise  peculiar  cells  of  cancer  are 
normally  found,  in  connexion  with  healthy  tissues,  this  structural 
element  becomes  available  for  the  diagnosis  of  cancer. 

Excluding  those  exceptional  forms  of  growth  which  simulate 
cancer  in  their  clinical  history,  but  which  do  not  present  the  cells 
of  cancer,  and  also  excluding  those  healthy  tissues  with  which 
similar  cells  are  found,  then  this  structural  element,  when  present, 
is  the  most  unequivocal  sign  of  the  presence  of  cancer,  and  the 
value  of  structural  characters  is  fully  confirmed,  as  the  earliest  and 
most  exact  method  of  diagnosis.  In  like  manner,  the  different 
varieties  of  cancer,  so  far  as  they  can  be  distinguished  by  struc- 
tural characters,  chiefly  correspond  to  rudimentary  stages  of 
analogous  cartilage-cells. 

The  cells  of  encephaloid — very  numerous,  and  diffused  amid  an 
abundant  soft  intercellular  substance — grow  most  rapidly.  They, 
therefore,  often  reach  their  highest  stage  of  development — that  of 
cells  enclosing  others ;  and  being  found,  moreover,  in  every  rudi- 
mentary stage,  and  perhaps  also  throwing  out  their  most  fantastic 
forms,  present  the  most  varied  appearance.  The  cells  of  scirrhus — 
less  numerous  and  more  closely  infiltrated  within  the  meshes  of  a 
dense  fibrous  tissue,  or  other  tissue  of  the  part  affected — grow  less 
rapidly  and  variably  ;  while  the  cells  of  colloid,  well  nigh  super- 
seded by  the  abundant  gelatinous  matter  in  which  they  are 
suspended,  have  a  variable  shape  and  development. 

Thus,  these  apparent  differences  of  structure  of  the  cancer-ce]\. 
can  readily  be  reconciled,  and  its  deviations  referred  to  a  common 
type  by  the  law  of  structural  retrogression — i.  e.,  that  morbid 
growths  cancer,^  for  example,)  represent  only  structural  reversions 
to  various  rudimentary  conditions  of  analogous  healthy  tissues,  by 
the  as  variously  arrested  development  of  their  structural  elements. 
Guided  by  this  law,  the  structural  individuality  of  other  growths, 
as  the  '  cartilaginous^  and  '  fibrous'  tumours,  is  established,  and  the 
varieties  of  each  of  these  types  explained. 
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When,  therefore,  we  fail  to  discover  the  uniform  coexistence 
of  the  same  structural  conditions  with  physical  characters  (and 
chemical  composition),  we  may  perhaps  reconcile  this  variability  by 
a  due  knowledge  of  healthy  developmental  histology,  and  extend 
thereby  the  value  of  anatomical  characters  on  behalf  of  the  most 
exact  and  earliest  reliable  diagnosis  of  Morbid  Growths  :  for  their 
varieties  are  deviations  only  from  so  many  typical  conditions,  they 
are  but  phases  in  the  existence  of  certain  known  structural 
elements ;  the  history  of  their  formation,  development,  and 
maturity,  their  diseases,  degeneration,  and  death. 


CHAPTER  VII. 

THE  DIAGNOSTIC    GUIDANCE    OF  CLINICAL  PATHOLOGICAL 
ANATOMY  (concluded). 

The  application  of  Pathological  Anatomy  during  life  (concluded)  by  Chemical 
conditions. 

The  potential  value  of  Chemical  Pathology,  to  supply  the  earliest  and 
most  exact  Diagnosis. 

Alterations  of  Chemical  Composition  are,  indeed,  the  most  essential 
condition  of  Disease,  but  the  least  readily  detected  and  identified.  This 
Principle  illustrated  by  Deposits  of  lymph, — forming  false  tissues,  pus,  tuber- 
culous or  scrofulous  matter,  and  by  the  present  state  of  Pathological 
Chemistry  in  general. 

The  value  of '  chemical'  conditions,  as  touching  the  earliest  and  most 
exact  method  of  Diagnosis,  is  to  be  estimated,  like  that  of  either 
physical  or  structural  characters,  by  the  constancy  and  exclusiveness 
with  which  certain  known  chemical  conditions  pertain  to  each  par- 
ticular disease.  And  this  implies  the  identity  and  identification  of 
these  conditions. 

This  method  of  Diagnosis  is  found  to  be  incompetent,  not  by 
any  inherent  variability  of  the  chemical  conditions  of  disease,  but  by 
reason  of  the  inherent  difficulty  of  detecting  and  identifying  them. 
At  the  same  time,  their  essential  importance  is  easily  demonstrated. 

Deposits  of  lymph — forming  false  tissues,  pus,  and  tuberculous 
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or  scrofulous  matter — are  an  appropriate  illustration  of  this  position. 
The  different  structural  conditions  of  these,  no  less  than  of  other 
morbid  products,  point  to  equally  different  chemical  conditions  of 
lymph  as  their  immediate  origin. 

False  membranes  are  distinguishable  from  deposits  of  miliary 
tubercle  and  pus,  by  well-defined  '  structural'  characters.  The  struc- 
tural elements  are  themselves  distinctive.  Fibres — those  of  cellular 
tissue — abound  chiefly  in  false  membranes.  Pus  consists  of  cor- 
puscles, and  miliary  tubercle  is  an  intermediate  admixture  of  both 
cells  and  fibres.  Susceptibilities  of  similar  gradations  of  organiza- 
tion are  denominated  by  Dr.  C.  J.  B.  Williams,  the  euplastic,  the 
aplastic,  and  the  cacoplastic  varieties  of  lymph.  Each  of  them 
possesses  equally  distinctive  '  physical'  properties.  Euplastic,  or 
healthy,  lymph — transparent,  nearly  colourless,  and  tenacious — 
forming  the  connective  tissue  of  wounds  which  unite  by  adhesion. 
Aplastic  lymph,  or  healthy  pus,  contrasts  remarkably,  being  opaque, 
yellow,  and  diffluent.  Cacoplastic  lymph — the  curdy,  flaky,  puru- 
lent discharge  from  indolent  scrofulous  ulcers — is  opaquish  and 
yellowish,  but  far  less  tenacious  than  lymph  of  the  euplastic  type. 
The  contrast  of  these  and  other  distinctive  characters,  physical  and 
structural,  is  more  clearly  perceived  when  viewed  in  juxtaposition. 


Fibrinous. 

Physical  (TraBsparent. 

^.     \  Colourless, 
properties.  „ 

(Tenacious. 

Fibres. 
Structure.  -  Cells. 

Blood-vessels. 

Ex.  Connective  Tissue. 


LYMPH. 

Intermediate 
Condition. 

Opaquish. 
Yellowish. 
Tenacity  less. 

Cells. 

Fibres. 

Blood-vessels 

Ex.  Scrofulous 


The  distinctive  characters  of  lymph  are 
when  it  is  effused  from  simple  membranes, 
ritic  effusions;  while  the  more  complex 


Corpuscular. 

Opaque. 

Yellow. 

Diffluent. 

Cells. 

Granules. 
?   Blood-vessels,  none. 
Matter.     Ex.  Pus. 

certainly  most  obvious 
as  the  serous  in  pleu- 
structure  of  skin  and 
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mucous  membrane  retard  the  separatiou  of  lymph,  and  modify  its 
properties,  by  admixture  with  the  peculiar  secretions  of  these 
tissues.  Hence  the  varied  products  of  skin  diseases,  and  the  hetero- 
geneous appearauces  of  many  discharges  from  the  gastro-intestinal 
canal,  and  from  the  urinary  and  pulmonary  passages.  But  the 
distinctions  I  have  drawn  are  fully  confirmed  by  the  observations  of 
Mr.  Paget,  who  carefully  examined  the  materials  exuded  in  thirty 
cases  of  blister  from  cantharides. 

What,  then,  is  the  '  chemical '  constitution  of  these  varieties  of 
lymph-deposit,  M'hose  physico-structural  characters  are  always  dif- 
ferent? Products  having  this  well-defined  individuality  cannot  be 
evolved  from  lymph  having  the  same  chemical  composition.  Such 
an  hypothesis  would  be  incompatible  with  both  analogy  and  /act. 
By  physiological  analogy,  and  apart  from  pathological  observation, 
we  should  infer  that  the  varieties  of  any  product  indicate  corre- 
sponding difierences  of  chemical  composition,  which  determine  the 
particular  condition  of  structure,  and  the  physical  properties,  that 
each  variety  eventually  assumes.  This  would  appear  to  be  the 
local  and  immediate  origin  of  all  diseases  of  nutrition.  An  inti- 
mate relation  subsists  between  the  chemical  composition  of  blood 
and  the  various  structural  conditions  of  tissues  and  organs — i.  e., 
the  products  of  healthy  nutrition.  By  analogy,  therefore,  we  are 
led  to  anticipate  a  similar  pathological  parallelism  between  the 
chemical  condition  of  this  fluid  and  the  structural  peculiarities  of 
diseased  normal  tissues  and  new  products.  Paget  refers  to  his  own 
observations  and  those  of  Roldtansky,  in  corroboration  of  this 
position  (suggested  by  analogy),  and  concludes,  respecting  the 
products  of  inflammation,  that,  "  if  it  should  appear  that  the  same 
tissue,  inflamed  by  the  same  stimulus,  will  in  difierent  persons 
yield  difierent  forms  of  lymph,  we  shall  come  near  to  certainty 
that  the  character  of  the  blood  is  that  vvliich  chiefly  detemiines  the 
character  of  an  inflammation."* 

But  hitherto  analysis  has  altogether  failed  to  discover  the 


*  Op.  cifc.,  vol.  i.,  p.  327. 
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chemical  individuality  of  lymph-deposits,  not  to  mention  the  dif- 
ferent blood-  conditions  they  indicate.  Their  chemical  composition 
remains,  and  is  likely  long  to  remain,  an  open  question  in  patho- 
logy. We  cannot  //ms  identify  these  products,  and  refer  them  to 
known  chemical  conditions  of  the  blood,  from  which  they  are  derived. 
Herein  consists  their  essential  distinction ;  yet  their  diagnosis, 
the  earliest  and  most  exact,  cannot  be  determined  by  chemical 
analysis. 

Nearly  the  whole  of  Pathological  Chemistry  is  in  like  manner 
defective.     Until  recently,  this  defect   was  overlooked.  Or- 
ganic analysis  had  been  applied  to  Pathological  Anatomy,  chiefly 
with  the  view  of  discovering  the  "  proximate  constituents"  of 
morbid  organic  compounds,  rather  than  applied  to  the  actual 
products  of  disease.    The  former  method  of  investigation  may  be 
philosophical,  but  is  not  competent  to  meet  the  requirements  of 
diagnosis.    At  the  bedside  various  morbid  products  are  presented 
to  the  surgeon  for  his  discrimination ;  such  are  the  materials  of 
tumours,  derived  therefrom  by  ulceration  or  puncture,  and  dis- 
charges from  the  mucous  passages.    These  discharges  afford  direct 
evidence  of  the  condition  of  those  internal  parts  from  whence  they 
come,  just  as  the  condition  of  the  kidneys  may  be  inferred  from 
the  chemical  nature  of  the  urine ;  and  if  chemical  analysis  is  to 
determine  our  diagnosis,  it  can  only  be  by  supplying  the  most  exact, 
as  well  as  the  earliest,  knowledge  respecting,  at  least,  the  qualita- 
tive composition  of  the  various  morbid  products  in  question.  Yet, 
what  says  clinical  experience  ?    That  we  know  little  or  nothing, 
with  certainty,  of  morbid  products,  viewed  in  this  light. 

While,  therefore,  the  theory  of  "  proximate  constituents  "  may 
have  done  much  for  the  philosophy  of  organic  chemistry,  it  has 
yielded  but  little,  through  chemical  pathology,  towards  the  most 
exact  method  of  diagnosis  at  the  bedside ;  and  the  captivntion  of  this 
theory  has  doubtless  seduced  many  observers  from  the  more  prac- 
tical inquiry  respecting  the  composition  of  the  actual  products  of 
disease.  This  misdirection  of  labour,  and  consequent  defect  in 
chemical  pathology  with  reference  to  diagnosis,  is  more  particu- 
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larly  noticed  by  Becquerel  and  Rodier;*  its  reparation  being 
commended  to  the  attention  of  young  and  aspiring  chemists. 
The  work  referred  to  is  specially  devoted  to  careful  and  repeated 
analyses  of  the  actual  products  of  disease,  and  these  investigations 
are  the  most  complete  and  recent  expression  of  the  present  state  of 
pathological  chemistry.  The  following  summary,  however,  shows 
that  the  results  of  chemical  analysis  are  not  yet  sufficiently  exact 
to  fulfil  the  requirements  of  such  diagnosis. 

The  chemical  pathology  of  "  diseased  normal  tissues"  is 
regarded  by  Becquerel  and  Rodier  as  unfinished.  Thus,  of  carti- 
lage, they  observe,  we  know  of  no  researches  hitherto  published 
respecting  this  tissue,  when  diseased.  Of  the  brain,  spinal  cord, 
and  nerves,  the  teeth  and  hair,  analyses  have  been  made  only  in 
the  healthy  condition  of  these  structures,  or  at  least  when  their 
state  has  been  but  ill-defined.  The  chemical  composition  of  the 
crystalline  lens,  in  health  and  disease,  is  unknown. 

Concerning  "  organic  products  of  new  formation,"  analyses  are 
given  of  certain  '  deposits,'  and  of  one  kind  of  '  growth.'  Cancer- 
growth  only  is  considered ;  and  the  analyses  by  M.  Foy  of  ence- 
phaloid  mixed  with  scirrhus,  of  pure  encephaloid  by  M.  Baudi- 
mont,  and  of  scirrhus  by  Collard  de  Martigny,  by  Hecht  and  by 
L'Heritier,  are  passed  over  with  this  comment : — we  shall  merely 
say  that  these  analyses  having  been  made  by  different  observers, 
and  upon  different  principles,  can  scarcely  be  of  any  use,  inasmuch 
as  their  results  are,  so  to  speak,  analogous  to  those  afforded  by  the 
analysis  of  many  other  organic  changes.  Moreover,  many  chemists 
have  asserted  that  some  of  these  analyses  are  similar  to  those  of 
muscular  tissue. 

Of  'deposits,'  the  analyses  of  pus  by  Guiterbock,  Valentin, 
Golding  Bird,  and  Wood,  yield  discordant  results.  Our  authors 
inquire,  whence  these  discrepancies  ?  How  is  it  that  no  two  ana- 
lyses are  the  same  ?  It  would  be  (they  add)  very  desirable  that 
numerous  analyses  of  each  variety  of  pus  should  be  made,  for  we 


*  Pathological  Chemistry,  1853.    Translated  by  S.  T.  Speer,  M.D.,  1857. 
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believe  that  many  useful  and  valuable  conclusions  might  then  be 
obtained. 

Lastly,  the  chemical  pathology  of  the  blood  and  other  fluids  is 
also  pronounced  by  Becquerel  and  Rodier  to  be  very  imperfect. 
Indeed,  they  regard  the  analysis  of  even  healthy  blood  as  being  at 
present  an  unfinished  inquiry,  especially  respecting  the  nature  of  its 
extractive  and  fatty  matters,  the  composition  of  its  salts,  organic 
and  inorganic,  the  changes  produced  by  respiration  and  nutrition, 
and  "  the  presence  of  those  immediate  principles  of  which  its  more 
important  constituents  are  composed."  Certain  chemical  changes 
which  the  blood  undergoes  in  a/ezy  diseases  are  investigated  by 
Becquerel  and  Rodier,  but  they  confess  that  "  many  morbid  con- 
ditions of  this  vital  fluid  are  as  yet  unknown,  and  that  many  acute 
and  chronic  diseases  remain  in  which  the  changes  taking  place  in 
the  blood  are  still  a  mystery." 

All  these  repeated  failures  of  analysis  to  detect  and  identify 
the  chemical  conditions  of  disease  lead  to  one  and  the  same  con- 
clusion : — That,  guided  by  this,  the  chemical  method  of  diagnosis, 
we  should  inevitably  associate  diseases  essentially  different,  and 
dissociate  those  which  are  possibly  identical. 


T\i&  practical  incompetency  of  Chemical  Analysis  to  supply  the  earliest  and 
most  exact  Diagnosis;  illustrated  by  the  Diagnosis  of  many  Blood-diseases, 
e.g.,  scurvy,  symmetrical  diseases,  and  diseases  having  seats  of  election. 


The  diagnosis  of  scurvy  is  a  singularly  conclusive  illustration  of 
the  practical  incompetency  of  chemical  analysis,  at  the  present 
time,  to  detect  and  identify  the  essential  condition  of  disease. 

I  need  scarcely  raise  the  question  whether  scurvy  is  essentially  a 
disease  of  the  blood,  for  all  pathologists  are  agreed  on  this  point. 
The  imperfection  of  the  blood,  observes  an  authority  (Dr.  Budd), 
is  the  source  of  all  the  symptoms,  and  the  cause  of  all  the  morbid 
anatomical  changes  which  are  observed  in  scurvy. 

Now,  the  physical  appearances  of  scorbutic  blood,  and  its  structu- 
ral characters  when  examined  with  the  microscope,  are  well  known. 
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The  blood  has  undergone  remarkable  and  significant  changes 
of  colour ;  from  the  fl^orid  red  of  health,  it  has  assumed  a  dark 
brown  or  green  tint ;  it  appears,  also,  only  half  coagulated,  the 
supernatant  serum  being  of  a  livid  colour.  Again,  the  red  cor- 
puscles are-  observed  by  Drs.  Hitchie  and  Buchanan*  to  have 
become  irregular  in  their  outline,  their  disks  more  flattened,  and 
more  disposed  to  cohere  together  and  aggregate  into  large  insu- 
lated masses,  than  the  corpuscles  of  healthy  blood.  These  peculiar 
appearances  are  denied  by  other  observers,  who  regard  them  either 
as  inconstant  or  altogether  absent.  Dr.  Garrod,  for  instance, 
affirms,  that  recent  examinations  have  shown  the  blood  not  to  be 
in  a  dissolved  state,  as  was  formerly  supposed,  but  that  the  globules 
are  normal  in  appearance,  the  clot  firm  and  frequently  buffed  and 
cupped. t 

The  balance  of  evidence,  however,  preponderates  in  favour  of 
the  characteristic  colour  and  fluidity  of  the  blood,  and  the  collapse 
of  the  red  corpuscles, 

I  would  therefore  ask, — what  changes  of  chemical  composition 
predetermine  and  accompany  these  peculiar  physical  appearances, 
and  broken-down  condition  of  structure  ?  That  scurvy  consists 
essentially  in  a  chemical  alteration  of  the  blood,  will  be  evident  on 
reviewing  its  causes  and  the  methods  of  treatment  which  have  been 
proposed.  All  the  known  causes  of  scurvy  are  referrible  to  some 
defect  of  diet,  and  its  successful  treatment  resides  in  the  restora- 
tion of  this  deficiency.  But  opinions  differ,  or  are  even  opposed, 
respecting  its  nature. 

Dr.  Budd  arrived  at  the  following  conclusions : — Istly. 
Anti- scorbutic  properties  reside  exclusively  in  substances  of 
vegetable  origin.  2ndly.  That  these  properties  are  possessed 
in  very  different  degrees  by  different  families  of  plants;  least 
so  by  the  farinaceous,  as  wheat,  oats,  and  barley;  most  so  by 
the  succulent,  as  the  aurantiae,  comprising  oranges  and  lemons ; 
lastly,  by  potatoes  (a  solanaceous  plant) .  3rdly.  The  anti-scorbutic 
property  is  impaired  by  the  action  of  strong  heat,  nevertheless 


*  Edinburgh  Monthly  Journal,  July,  1847. 
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boiled  potatoes  are  anti-scorbutic  (Baly) ;  impaired,  also,  by  vinous 
fermentation,  but  improved,  probably,  by  acetous  fermentation. 

Dr.  Christison  examined  the  diet  of  certain  railway  labourers 
who  were  admitted  with  scurvy  into  the  Royal  Infirmary  of  Edin- 
burgh during  the  spring  of  1847.  The  general  conclusion  of  his 
inquiry  was,  that  no  doubt  can  exist  of  a  tendency  to  scurvy  being 
engendered  by  a  diet  too  purely  farinaceous  or  saccharo-farinaceous 
and  fatty ;  that  this  tendency  cannot  be  counteracted  by  even  a 
superabundance  of  the  vegetable  nitrogenous  principle,  gluten  ;  but 
that  it  may  be  effectually  counteracted  by  milk,  and  probably,  also, 
by  other  azotized  articles  of  food  from  the  animal  world.  This  autho- 
rity adverts  to  the  influence  of  other  forms  of  diet  as  productive  of 
scurvy,  and  amongst  them  he  includes  the  deprivation  of  succulent 
vegetables ;  but,  for  the  most  part,  the  conclusions  of  Dr.  Christison 
are  opposed  to  those  of  Dr.  Budd.  The  former  regards  animal 
casein,  or  at  least  vegetable  albumen,  as  essential  to  the  anti- 
scorbutic diet,  and  believes  that  it  is  to  the  latter  principle,  and 
not,  as  some  suppose,  to  small  proportions  of  salts  with  vegetable 
acids,  that  the  ordinary  succulent  vegetables  owe  their  imdoubted 
anti-scorbutic  properties.  Dr.  Ritchie  inspected  the  diet  of  those 
who  were  admitted  with  scurvy  into  the  Glasgow  Infirmary  during 
the  winter  of  1846-7,  and  states,*  that  the  general  fact  in  regard 
to  the  food  of  all  was,  it  failed  in  variety  and  in  the  quantity  of 
its  animal  constituents ;  and  that  in  all  but  a  fraction  of  the  cases 
in  which  they  had  been  very  deficient,  the  patients  had  been 
subject  for  months  to  a  total  deprivation  of  fresh  succulent  vege- 
tables. Dr.  Lonsdale,  of  the  Cumberland  Infirmary,  enumerates 
among  the  results  of  his  experience,  during  the  year  1847,  of 
scurvy  in  Cumberland  and  the  southern  parts  of  Scotland,  that  a 
deficiency  of  potatoes  constituted  the  chief  error  of  diet,  and  was 
the  main  cause  of  that  epidemic ;  whilst  the  want  of  variety,  and 
the  deficient  quantity  of  food,  hastened  the  development  of  scurvy. 

The  researches  of  Dr.  Garrodf  appear  to  me  more  critical  and 

*  Edinburgh  Monthly  Journal,  July,  1847.  f  Ibid.  1848. 
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exact,  having  been  condncted  with  the  special  object  in  view  of 
determining  the  precise  chemical  constituent  absent  or  deficient 
in  scorbutic  blood  and  food,  and  present  in  the  anti-scorbutic 
condition.  Dr.  Garrod's  analyses  tend  to  prove  that  potash  is 
deficient  in  scorbutic  blood,  and  that  the  quantity  of  that  alkali 
thrown  off  by  the  kidneys  is  also  less  than  usual ;  furthermore  that 
all  anti-scorbutic  diet  and  medicine  abound  in  potash,  which,  again, 
is  proportionally  deficient  in  scoi'butic  food.  On  the  other  hand, 
Becquerel  and  Rodier  are  inclined  to  attribute  the  symptoms  of 
scurvy  to  the  presence  of  an  undue  proportion  of  soda  in  the  blood, 
more  especially  in  the  chronic  form  of  the  disease,  and  that  the 
excess  of  this  alkali  is  accompanied  by  a  diminished  proportion  of 
fibrin.  They  thus  explain  the  eflQ.cacy  of  a  vegetable  acid  regimen, 
unlike  the  alkaline  treatment  recommended  by  Dr.  Garrod. 

From  all  this  evidence,  one  conclusion  only  can  be  drawn  ; 
that  although  the  physical  appearances  and  structural  characters  of 
scorbutic  blood  are  well  known,  its  '  chemical  composition'  is  still  an 
open  question.     Under  the  conflicting  chemical  opinions  to  which 
I  have  adverted,  a  man  presents  himself  with  the  symptoms  of 
scurvy.  For  some  time  he  has  gradually  lost  strength  and  colour; 
he  now  looks  sallow  and  dejected.    By-and-bye,  red  or  livid  spots 
appear,  principally  on  his  legs,  which,  moreover,  seem  bruised,  of 
a  yellowish  green  colour,  swollen,  and  hard.    Our  patient  may 
cough  up  or  vomit  blood,  lose  it  by  the  bowels,  or  occasionally 
pass  it  with  his  urine.    His  gums  are  turgid,  spongy,  and  rotten ; 
they  bleed  on  the  slightest  pressure.    These  hemorrhagic  ten- 
dencies are  evidently  due  to  some  altered  condition  of  the  blood. 
In  other  words,  scurvy  is  essentially  a  blood-disease.  But  how  can 
we  reconcile  the  discordant  opinions  respecting  its  pathology  ? 
The  chemical  change  is  the  point  at  issue.    In  vain,  we  examine 
the  blood  vomited  or  otherwise  lost  in  this  terrible  malady.    Is  it 
reduced  below,  or  raised  above,  its  healthy  point  of  alkalinity? 
Does  the  blood  lack  potash,  or  abound  in  soda  ?  or  do  neither  of 
these  defects  prevail  ?  and  is  it  deprived  of  its  healthy  jn'oportion 
of  azotized  constituents  ? 
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Are  there,  iu  fact,  two  or  more  chemical  conditions  of  the 
blood,  and  these  of  almost  opposite  nature,  but  associated  with  the 
same  physico-structural  characters,  and  ecchymoses,  &c.,  during 
life?  or  do  these  characters  and  symptoms  indicate  one  and  the 
same  chemical  change,  as  yet  undiscovered  ?  In  respect  of  treat- 
ment, curative  and  preventive,  are  we  to  administer  potash,  or 
acids,  or  milk,  or  potatoes,  or  what  ? 

The  truth  is,  analysis  has  hitherto  failed  to  detect  and  identify 
the  chemical  constitution  of  the  blood  in  scurvy.  Otherwise,  it 
would  then  be  quite  practicable  to  apply  this  method  of  Diagnosis 
so  as  to  fulfil  the  earliest,  no  less  than  the  most  exact,  detection  of 
the  essential  condition  of  this  disease. 

This  twofold  position  is  further  illustrated  by  the  diagnosis  of 
certain  other  blood-diseases,  affecting  the  skin  or  other  textures.  I 
allude  to  diseases  which  have  particular  '  seats  of  election,^  and 
'symmetrical  diseases.^ 

Scrofula  is  an  example,  and  especially  of  the  latter  kind.  As 
manifested  by  the  skin,  I  once  met  with  a  remarkable  instance  of 
symmetrically  distributed  scrofulous  disease  on  either  side  of  the 
neck.    My  notes  are  descriptive  of  what  I  saw.     "  In  the  middle 
line,  a  vertical  scar  is  seen,  extending  downwards  to  the  sterno- 
clavicular articulatioUj  where  it  terminates  iu  a  kind  of  root,  and 
upwards  as  far  as  the  os  hyoides.     From  thence  a  branch  scar  on 
either  side  passes  upwards  and  backwards  to  the  angle  of  the  jaw ; 
and  from  this  branch  again,  on  either  side,  another  seam  extends 
upwards  to  the  mastoid  process,  and  downwards  on  the  sterno- 
raastoid  muscle.  Either  axilla  is  the  seat  of  an  horizontal  seam,  from 
which  there  flows  a  small  quantity  of  scrofulous  matter."  Syphilitic 
deposit — secondary  syphilis — is  equally  shared  by  the  textures  it 
affects ;  thus,  the  eruptions  of  lepra  and  psoriasis  are  disposed  tole- 
rably symmetrically  on  either  half  of  the  skin,  as  the  texture  elected. 

Then,  again,  some  diseases  select  chiefly  certain  portions  only 
of  this  or  that  texture;  psoriasis,  for  example,  claiming  the 
flexures  of  joints.  Is  there  any  disease  limited  to  only  a  portion 
of  any  given  texture  ? 
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*  Syrametrical  distribution'  in  corresponding  portions  of  texture 
in  either  half  of  the  body  is  the  rule.  And  this  law  obtains, 
whether  certain  textures  only,  one  only,  or  portions  only  of  that 
one,  be  the  '  seat  of  election.^  This  election,  and  this  sym- 
metrical distribution  in  portions  of  texture  apparently  identical 
throughout  its  whole  extent,  alike  imply  an  intimate  chemical 
relation  between  the  blood  and  tissues.  Treviranus  indicated  the 
Physiological  aspect  of  this  relation  by  observing  that  "  each  single 
part  of  the  body,  in  respect  of  its  nutrition,  stands  to  the  whole 
body  in  the  relation  of  an  excreted  substance."  In  other  words, 
each  part  of  the  body  stands  related  to  the  blood  in  the  capacity 
of  an  excreting  organ ;  the  osseous  texture  electing  and  withdraw- 
ing certain  constituents  therefrom,  the  skin  electing  and  with- 
drawing certain  others,  and  so  forth ;  the  textures'  severally 
re-adjusting,  and  collectively  maintaining,  the  chemical  constitution 
of  the  blood  in  a  healthy  state.  A  similar  Pathological  relation 
exists.  When,  therefore,  any  noxious  material  or  poison  is  present 
in  the  circulation,  it  may  be  selected  and  withdrawn  by  its  appro- 
priate excreting  tissues  or  tissue,  and  left  untouched  by  the  rest* 
If  the  skin  and  mucous  membrane  be  the  appropriate  emunctories, 
then  these  textures  excrete  the  materies  morbi,  and  a  disease  of 
the  skin  and  mucous  membrane,  conjointly,  is  produced — e.  g., 
most  of  the  exanthematous  eruptions.  If  the  skin  alone  be  the 
appropriate  emunctory,  then  that  texture  alone  excretes,  and  a 
disease  of  the  skin  only  is  produced — e.g.,  lepra.  If  certain 
portions  only  of  this  texture  be  the  appropriate  emunctory,  then 
those  portions  only  excrete,  and  a  more  localized  disease  of  the 
skin  is  produced — e.g.,  psoriasis.  Lastly,  if,  as  the  rule,  the 
counter  portions  of  skin  be  also  the  appropriate  emunctory,  then 
they  also  excrete,  and  the  disease  of  the  skin  is  symmetrical — e.g., 
lepra  and  psoriasis.  In  like  manner,  other  tissues  eliminate  blood- 
poisons. 

Chemical  analysis  has  hitherto  failed  entirely  to  demonstrate 
the  presence  of  such  poisons,  albeit  circulating  in  the  blood 
of  thousands  of  people,  and  their  manifestations  daily  witnessed. 
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But  the  textiires  severally  detect  the  presence  of  these  poisonous 
matters  in  the  blood,  and  they  being  the  essential  morbid  conditions 
in  a  large  class  of  diseases,  we  must  acknowledge  the  practical 
incompetency  of  chemical  analysis  to  fulfil  the  earliest  and  most 
exact  diagnosis. 

It  is  worthy  of  note  that  this  marvellously  delicate  analytical 
power  of  the  textures  severally,  respecting  diseases  of  the  blood — 
indicating,  as  it  does,  an  intimate  chemical  relationship  between 
the  blood  and  the  component  textures  of  the  body  in  health — 
signifies  the  discovery  of  a  physiological  relationship  by  pathological 
observation.  Similar  contributions  from  this  source  confirm  the 
reasonable  assurance  that  Pathology,  advancing,  will  yet  more  and 
more  illumine  the  darkest  recesses  of  Physiology — a  department  of 
natural  science  inaccessible,  it  may  be,  by  experiments  on  animals^ 
and  necessaiily,  for  the  most  part,  inferential,  and  therefore  incon- 
clusive, as  regards  the  human  species.  In  this  dilemma,  morbid 
conditions  are  equivalent  to  so  many  experiments  which  indicate  the 
conditions  of  health.  Pathological  observation  becomes  Physio- 
logical discovery  ! 

The  present  value  of  Chemical  Analysis  to  supply  the  eai-liest  and  most  exact 
Diagnosis,  illustrated  by  the  diagnosis  of  certain  Blood-diseases, — e.y.,  cholera,  gout, 
and  rheumatism. 


Having  shown  how  little  chemical  analysis  has  hitherto  accom- 
plished for  Diagnosis,  and  least  of  all  respecting  blood-diseases,  it 
IS  gratifying  to  gather  some  of  the  first-fruits  of  this  method  of 
detecting  and  distinguishing  diseases. 

The  most  exact  and  earliest  reliable  diagnosis  of  cholera,  and 
certain  forms  of  diarrhoea,  can  alone  be  determined  by  the  results 
of  chemical  analysis.  The  composition  of  the  blood,  as  contrasted 
Avith  that  of  the  rice-water  evacuations  in  true  cholera,  is  the 
essential  distinction  between  this  disease  and  advanced  stages  of 
serous,  mucous,  and  bilious  diarrhoea. 

A  man  suffers  for  some  days  from  copious  bilious  diarrhoea.  At 
length,  though  perhaps  gradually,  his  skin  feels  cold  and  clammy 
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(sometimes  dry),  loose  also,  and  shrivelled  ;  while  its  usual  pink 
colour  shades  off  to  a  dusky  blue  tint,  particularly  about  thin  pro- 
minent parts,  as  the  fingers,  ears,  nose,  lips,  and  around  the  eyes, 
which,  moreover,  appear  suffused  and  sunken.  So  much  for  outward 
appearances.  Meanwhile,  the  pulse  becomes  feeble,  and  at  last 
scarcely  perceptible ;  for,  although  the  heart  beats  forcibly,  yet  the 
blood  is  now  too  viscid,  from  prolonged  evacuations,  to  be  adequately 
propelled.  The  respiration  is  therefore  hurried  and  oppressed,  while 
the  cerebral  functions  are  blunted  and  lethargic.  These  symptoms 
are  alike  the  consequences  of  an  enfeebled  circulation — the  symp- 
toms of  collapse.  But  they  are  also  the  symptoms  of  true  cholera, 
and  thus  far  it  is  impossible  to  distinguish  this  disease  from  severe 
diarrhoea. 

With  the  general  symptoms  of  ordinary  severe  diarrhoea, 
a  whitish  flocculent  fluid,  resembling  rice-water,  may  be  expelled 
from  the  bowels.  Pint  after  pint,  and  quart  after  quart,  is  dis- 
charged at  short  intervals,  and  apparently  quite  involuntarily,  yet 
suddenly,  and  often  with  great  violence,  as  from  a  tap  ;  at  the 
same  time  a  stream  of  white  or  greenish  fluid  is  copiously  spirted 
from  the  mouth,  and  thrown  to  some  distance,  without,  however, 
any  straining  efibrt.  How  much  must  the  volume  of  the  blood  be 
thereby  reduced  f  No  discharge  of  bile  could  be  attended  with  such 
utter  collapse.  Hence  the  more  enfeebled  circulation,  which  the 
heart  labours  in  vain  to  restore ;  hence  the  livid,  cold,  and  shrunken 
surface,  the  oppressed  breathing,  and  fatal  lethargy  of  Asiatic 
cholera.  The  poor  victim,  around  whom  the  shades  of  death  are 
closing,  is  for  a  time  restless  and  disturbed,  but  soon  an  apathetic 
indifference  steals  over  him,  from  which  he  is  roused  only  by 
cramps  of  the  legs,  thighs,  and  belly.  With  these,  he  cries  out  in 
a  hollow  and  sepulchral  voice  for  drink.  A  ferocious  thirst  instinc- 
tively prompts  his  constant  entreaties  for  water,  w^herewith  to 
supply  the  reduced  volume  of  blood — apt  proof  of  a  natural  resto- 
rative tendency.  But  water  is  not  blood,  only  one  of  its  com- 
ponents. The  evil  lies  deeper.  Analyse  the  rice-water  evacuations, 
and  we  at  once  discover  those  materials  which  the  blood  has  lost; 
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analyse  the  blood  itself,  and  we  further  discover  the  absence  of 
those  constituents,  and  the  presence  of  those  secretions — bile  and 
urine — which  ought  to  have  been  discharged,  but  are  now  retained. 

In  other  words,  the  composition  of  cholera  evacuations  (when 
contrasted  with  that  of  the  blood  in  this  disease)  affords  the  surest 
evidence  for  the  most  exact  diagnostic  distinction  of  collapse  from 
Asiatic  cholera  and  that  arising  from  bilious  diarrhoea. 

The  history  of  symptoms  conducts  to  this  conclusion  : — that  the 
rice-water  evacuation  is  the  only  symptom  constant  in,  diadi peculiar 
to,  the  collapsed  stage  of  Asiatic  cholera.  True  it  is,  that  a  similar 
evacuation  occurs  occasionally  in  phthisis,  and  even  in  chronic 
dysentery;  but  these  diseases  differ  from  Asiatic  cholera  in  other 
and  more  important  particulars.  The  diagnosis  is  not,  then,  re- 
stricted to  chemical  evidence  afforded  by  analysis  of  the  evacuations. 
It  is  between  choleraic  and  other  allied  forms  of  diarrhoea  that  the 
'  chemical'  nature  of  the  evacuations  yields  conclusive  evidence  of 
their  identity  or  difference.  I  do  not  mean  to  assert  that  a 
chemical  examination  of  the  discharges  is  always  necessary  to 
determine  whether  the  disease  be  cholera  or  not ;  for  the  rice- 
water  colour  is  tolerably  characteristic,  and  bare  inspection,  there- 
fore, of  the  evacuations  may  suffice  to  identify  the  disease;  but  I 
do  mean  to  affirm  that,  for  the  most  exact  and  earliest  reliable 
diagnosis,  the  only  method  of  examination  is  by  '  chemical  analysis.' 

What,  then,  is  the  relative  composition  of  the  rice-water  fluid 
and  of  the  blood  in  cholera  ?  Elaborate  analyses,  by  Dr.  Dundas 
Thomson,  prove — Firstly,  that  the  said  fluid,  whether  alvine  or 
vomited,  consists  chiefly  of  water  and  common  salt,  with  a  small 
proportion  of  albumen.  The  composition  of  this  fluid  is,  in  fact, 
precisely  similar  to  that  secreted  by  serous  membranes  in  hydro- 
cele, hydrocephalus,  and  other  forms  of  dropsy.  Secondly,  respect- 
ing the  blood;  its  water  is  reduced  from  7  to  13  per  cent.  The 
proportion  of  solids  to  water  contrasts  thus  : — 


Health 
Cholera 


1  to  3-91 
1  to  2  62 
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This  relative  excess  of  solid  matter  is  due,  I  presume,  to  the 
large  amount  of  water  withdrawn.  Accordingly,  while  the  total 
amount  of  salts  present  may  rise  as  high  as  12-56  in  iOOO 
(Thomson)  above  the  average  of  7*50  in  1000,  yet  the  soluble 
salts  remaining  in  the  blood  are  proportionately  less  than  the 
insoluble.  These  results  are  fully  confirmed  by  the  more  recent, 
though  limited,  observations  of  Becquerel  and  Rodier. 

The  balance  of  the  blood's  constituents  is  thus  seen  to  be 
disturbed,  and  the  results  of  chemical  analysis  employed  after 
death  fully  corroborate  the  value  of  this  method  of  diagnosis 
during  life,  and  that  it  supplies  the  critical  distinction  between 
true  cholera  and  allied  forms  of  diarrhoea.  This  conclusion  is  con- 
firmed by  the  comparative  results  of  different  modes  of  treatment. 
The  combination  of  salts,  first  suggested  by  the  late  Dr.  Stevens, 
was  tried  on  a  large  scale  by  Dr.  Marsden  at  the  Royal  Free 
Hospital,  and  with  considerable  success.  Compared  with  other 
modes  of  treating  the  collapsed  stage  of  cholera,  it  afforded  the 
happiest  results.  Of  eighty-one  cases,  only  seven  died,  and 
seventy-four  recovered  1  The  combination  of  salts  used  was — 
common  salt,  two  drachms ;  carbonate  of  soda,  one  scruple ; 
chlorate  of  potash,  seven  grains.  But  this  formula  nearly  repre- 
sents the  salts  discharged  from  the  blood,  and  discovered  in  the 
rice-water  evacuations.  Chloride  of  sodium  is  the  prevailing  ingre- 
dient removed  from,  and  restored  to,  the  blood. 

Here,  then,  the  results  of  therapeutic  measures — themselves 
suggested  by  chemical  analysis — confirm  the  value  of  this  method 
of  Diagnosis. 

Gout  and  rheumatism  bear  similar  testimony,  in  so  far  as  the 
essential  conditions  of  both  these  diseases  can  severally  be  detected 
and  identified  by  chemical  analysis  of  the  blood  and  urine.  But 
with  reference  to  all  morbid  states  of  the  blood,  as  manifested  by 
deposits  in  the  urine,  microscopic  examination  is  the  more  con- 
clusive method  of  Diagnosis.  Both  together,  illustrating  the 
combined  application  of  the  Principles  established  in  this  and  the 
previous  chapter,  will   be  fully  discussed  in  that  portion  of 
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Etiology,  and  its  bearing  on  the  Prevention  of  disease,  which  is 
-  set  forth  in  Chapter  X. 

In  conclusion,  respecting  the  general  application  of  Chemical 
.Diagnosis;  can  the  apparent  variability  of  chemical  conditions  be 
I  explained,  so  as  to  reconcile  the  discrepancies  of  chemical  analysis, 
a  and  thereby  extend  the  value  of  this  method  of  diagnosis?  For 
t  example,  Rokitansky*  refers  to  the  constant  connexion  of  certain 
udiflerent  conditions  of  fibrinous  structure  with  Mulder's  gradations 
oof  protein  oxidation. 

Now  this  connexion  assumes  the  individuality  of  protein, 
r  regarded  as  the  basis  of  a  series  of  fibrin  products  ;  and  more- 
oover,  affirms  that  its  successive  stages  of  oxidation  constantly 
c  coexist  with  certain  different  physico-structural  conditions  of 
nfibrin.  I  would  name  this  and  other  such-like  serial  evolutions, 
:  the  law  of  '  chemical  generation a  very  important  one  if  true, 
t'for  it  introduces  the  general  application  of  organic  radicals 
■  to  Chemical  Pathology.  By  this  law  we  might  trace  the 
s  successive  evolution  or  chemical  generation  of  morbid  products 
I  from  certain,  possibly  only  a  few,  proximate  constituents.  We 
1  might  thus  refer  the  apparent  chemical  variability  of  morbid 
c  products  to  their  composition.  This  law  would  be  analogous  to 
i  that  of  '  structural  retrogression  ■/  and  as  I  have  thus  endeavoured 
:  to  reconcile  the  variability  of  anatomical  characters,  and  to  extend 
;  thereby  their  value  in  the  diagnosis  of  structural  disease,  so  also 
t  the  law  of  chemical  generation  might  similarly  extend  the  value 
0  of  Chemical  Diagnosis. 

The  ise  and  fall  of  one  organic  radical  and  theory  of  chemical 
g  generation — as  applied  to  Physiology — may  be  told  in  a  few 
« words.  A  distinguished  chemist,  Mulder,  thought  he  had  iso- 
lilated  a  substance  consisting  of  C^„H3,NjO,2.  He  conceived  that 
:  this  compound,  acting  as  an  element,  entered  into  combination 
^  with  diflerent  proportions  of  sulphur  and  phosphorus,  and  thus 
f  gave  rise  to  certain  animal  and  vegetable  substances — albumen. 


*  Patliological  Anatomy,  Syd.  Soc.  Trans.,  vol.  i.  p.  96. 
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fibrin,  casein.    He  therefore  named  the  new  substance  Protein, 
for  it  seemed  to  be  the  proximate  element  or  basis  of  a  whole 
series  of  compounds.    This  series  was  accordingly  designated  the 
protein,  or  albuminoid  series  of  compounds,  from  albumen  being 
regarded  as  their  type.  These  compounds,  moreover,  directly  form 
blood,  and  were  therefore  appropriately  named  sanguigenous ; 
while  tbe  various  organized  tissues  being  produced  from  blood,  the 
protein  compounds  were  also  named — plastic  elements  of  nutrition. 
Here,  then,  was  a  most  valuable  discovery,  no  less  than  a  clue  to 
the  whole  chemical  history  of  nutrition,  and  indirectly  to  that  of 
certain  morbid  products.    Unfortunately,   however,  subsequent 
observations  proved  (amongst  other  objections)  that  no  such  sub- 
stance as   Mulder's   protein  exists  without  sulphur,  and  that 
protein  itself  is  only  one  of  the  first  products  in  the  decomposi- 
tion of  albumen,  fibrin,  or  casein,  when  heated  with  potash  or 
other  strong  caustic  alkali.    Accordingly  the  protein  theory  of 
chemical  generation  subsided. 

Nor  are  the  discordant  results  of  chemical  analysis,  and  there- 
fore the  practical  incompetence  of  this  method  of  Diagnosis,  at  all 
surprising.  For  when  bodies  enter  into  '  chemical'  combination, 
their  individual  properties  are  lost,  or  at  least  become  altogether 
■imperceptible,  and  nothing  then  remains  to  indicate  their  presence 
in  the  resulting  compound.  When  substances  are  again  liberated 
by  decomposition,  they  recover  their  peculiar  properties,  and  again 
become  perceptible  to  our  senses.  Meanwhile,  in  combination, 
substances  are  temporarily  withdrawn  from  our  sight  and  from 
the  cognizance  of  our  other  senses.  Sulphur  and  mercury,  for 
instance,  are  very  readily  recognised,  each  by  its  own  physical 
properties ;  they  combine,  and  together  form  cinnabar,  a  substance 
possessing  the  properties  of  neither  of  its  constituents.  Who 
would  even  suspect  the  presence  of  either  sulphur  or  mercury  ? 
Yet  the  resulting  compound,  when  heated,  yields  up  these  elements 
again.  But  if  the  simple  union  of  only  tioo  bodies  temporarily 
obscures  their  individual  presence,  how  far  less  likely  are  we  to 
detect  the  numerous  constituents  of  mixed  organic  products  1 
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Observe  the  varieties  of  pus; — what  is  the  essential  composition 
of  this  fluid,  and  what  are  the  different  conditions  of  blood  which 
its  varieties  indicate  ? 

To  meet  the  requirements  of  practical  Medicine  and  Surgery, 
we  must  begin  with  morbid  products  as  they  are  presented  during 
life  at  the  bedside.  Yet  herein  lies  our  difficulty.  The  phe- 
liomena  of  Physical  science  are  more  open  to  observation  than 
those  of  Chemical  Pathology  ;  for,  the  very  term,  composition  or 
combination,  implies  the  withdrawal  of  bodies  beyond  the  reach 
of  vision.  An  appeal  to  vital  properties  may  occasionally  be  a 
test  of  composition,  more  obvious  than  the  evidence  afforded  by 
chemical  re-agents.  For  example,  the  vital  contractility  of  a 
piece  of  muscle,  when  dipped  in  a  solution  of  strychnine,  responded 
to  the  presence  of  only  -j-sVo  P^^'^  of  a  grain  of  this  substance  (one 
of  the  last  observations  of  Marshall  Hall).  Even  vision,  aided  by 
the  microscope,  can  detect  substances,  the  presence  of  which 
chemical  analysis  fails  to  disclose  ;  hence,  many  of  the  adulterations 
of  food  and  medicines,  brought  to  light  through  microscopic 
examination  by  Dr.  Hassall. 

Chemistry  possesses  not  this  resource,  but  in  fact  owes  its 
existence  to  the  impossibility  of  thus  detecting  the  presence  of 
substances  in  combination.  It  is,  essentially,  the  science  of  the 
short-sighted,  the  art  of  the  blind. 


THE  PEINCIPLES  OF  ETIOLOGY, 


OB, 

OP  THE  EARLIEST  AND  MOST  £'Z4 CT  DETECTION  AND  DISCRIMINATION 
DURING  LIFE  OF  THE  CAUSES  OF  DISEASES  AND  INJURIES,  INDI- 
VIDUALLY, AND  OF  THE  OPERATION  OF  SUCH  CAUSES. 


PKELUDE. 

The  causes  of  diseases  and  injuries  are  '  external,'  or  '  internal and  either  may 
be  predisposing  or  immediate  in  their  operation.  Internal  causes  are  '  local,' 
or  '  constitutional,'  morbid  conditions. 

The  earliest  and  most  exact  Etiological  knowledge  respecting  the  operation 
of  internal  causes  can  be  concluded  only  by  special  Clinical  observation  of 
•  their  Functional  manifestations ;  but  such  knowledge  implies  the  previous 
detection  and  identification  of  these  causes,  and  a  prior  Diagnosis  therefore 
of  similar  quality.  Hence  the  guidance  of  Pathological  Anatomy  to  Etiology 
iu  respect  of  *  internal '  causes. 

The  word  '  cause  '  implies  a  relation — the  relation  of  ante- 
cedence and  consequence.  The  antecedent  is  the  cause,  the 
consequent  the  eflPect.  But  the  antecedent  must  he  immediate, 
otherwise  the  relation  of  causation  is  not  suggested,  A  fracture 
may  follow  a  fall,  but  if  this  injury  does  not  supervene  imme- 
diately afterwards,  say  not  until  a  few  minutes  or  perhaps  moments 
only  have  elapsed,  then  some  other  act  of  violence  may  have 
intervened,  and  the  fall  cannot  be  regarded  as  the  cause 
of  the  fracture ;  thus  clearly  showing  that  a  cause  signifies  an 
immediate  antecedent.  Then,  again,  it  must  be  an  invariable 
antecedent,  or  at  least  in  proportion  as  it  is  so,  by  so  much  does 
it  fulfil  the  idea  of  being  a  cause.  A  fracture  is  followed  by  in- 
flammation, the  more  severe  if  it  be  compound  ;  but  if  a  compound 
fracture  were  followed  by  iutiammatiou  once  only  iu,  say,  a 
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hundred  cases,  then  this  form  of  injury  would  not  be  regarded  as 
a  cause  of  inflammation.  The  relation  would  be  one  merely  of 
casual  coincidence. 

A  cause  is,  therefore,  not  only  an  immediate,  but  also  an  in- 
\  variable  antecedent  of  that  which  is  its  effect,  and  the  relation  of 
c  causation  implies  a  strict  fulfilment  of  these  two  conditions  by  any 
i  antecedent  regarded  as  such.  I  need  scarcely  add,  that  in  so  far 
s  as  it  is  the  only  antecedent  having  these  two  qualifications,  by  so 
I  much  is  it  the  only  cause,  i.  e.  the  cause. 

But  the  regular  order  of  succession  which  causation  implies  is 
:  scarcely  ever  observed,  excepting  by  the  phenomena  of  Physics  and 
i  Chemistry.  A  tree  falls  at  once  and  invariably  under  blows  from 
1  a  hatchet.  Gunpowder  explodes  immediately  and  invariably  by  a 
s  spark  of  fire,  and  the  resulting  chemical  compounds  are  at  once 
I  produced,  and  are  invariably  the  same. 

Less  regular  are  the  phenomena  which  characterize  '  living' 
I  beings  in  their  conditions  of  health  and  disease,  respectively.  The 
;  phenomena  of  Physiology  and  Pathology  do  not  obey  a  regular 
'  order  of  succession — the  same  antecedents  are  not  immediately 
;  and  invariably  followed  by  the  same  consequents — the  relationship 
'  of  cause  and  effect  is  broken.    Why  this  should  be  will  presently 
appear.     An  organism  circumstanced  as  the  human  body  is, 
receives  the  influence  of  many  external  agents — food,  air,  tempe- 
rature, &c. ;  and  these  agents  operate  either  to  evoke  and  maintain 
life  and  health,  or  to  induce  disease  and  death. 

Many  *  external  agents,  therefore,  may  shake  the  fortress  of 
health.  So  numerous,  indeed,  and  varied  are  the  accidental  causes 
of  disease  and  injury  by  which  the  body  is  encompassed,  that  in 
one  of  Addison's  admirable  essays  Death  is  figuratively  represented 
as  a  person  who  metamorphoses  himself  like  another  Proteus  into 
innumerable  shapes  and  figures.  To  represent  the  fatality  of  fevers 
and  agues,  with  many  other  distempers  and  accidents  that  destroy 
the  life  of  man.  Death  is  supposed  to  enter,  "  first  of  all,  in  a  body 
of  tire ;  a  little  after  he  appears  like  a  man  of  snow,  then  rolls 
about  the  room  like  a  cannon-ball,  then  lies  on  the  table  like  a 
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gilded  pill ;  after  this  he  transforms  himself  of  a  sudden  into  a 
sword,  then  dwindles  successively  to  a  dagger,  to  a  bodkin,  to  a 
crooked  pin,  to  a  needle,  to  a  hair," 

This  diversity  of  character  precludes  the  possibility  of  classify- 
ing external  causes  with  much  precision  of  distinction.  In  a 
general  way,  they  may  be  considered  either  mechanical  or  chemical 
agents,  or,  lastly,  irritants,  which  influence  the  vital  properties  and 
powers  of  the  body.  The  most  practical  view  of  external  causes  is, 
to  associate  them  with  the  habits  of  society  and  class  occupation. 
This  aspect  of  Etiology  is  certainly  the  one  most  important  to  the 
medical  practitioner ;  and  it  is  also,  as  I  have  elsewhere  remarked,* 
"  a  language  that  everybody  should  learn,  nor  disdain  to  have  its 
alphabet  perpetually  in  their  hands." 

The  habits  of  society  and  class  occupation  variously  regulate 
and  modify  the  hygienic  requirements  of  regimen,  ventilation,  tem- 
perature and  clothing,  exercise,  daily  occupation,  sleep,  and  the 
estate  of  marriage.  But  all  these  conditions  are  concerned  in  the 
preservation  of  health  and  the  production  of  disease  ;  the  former 
result,  therefore,  indicates  the  public  importance  of  social  habits 
and  class  occupation  in  connexion  therewith,  and  the  latter  issue 
shows  the  therapeutic  interest  of  this  aspect  of  Etiology. 

External  causes  which  have  this  habitual  character  may  operate 
again  and  again,  and  yet  predispose  only  to  some  disease  or  injury. 
On  the  other  hand,  any  adverse  external  condition  to  which  the 
body  is  suddenly  subjected  may  as  immediately  produce  its  efifect. 
External  causes  are  therefore  said  to  be  either  immediate  or  pre- 
disposing only,  in  relation  to  the  efiects  of  their  operation. 

Many  causes  of  disease  and  injury  operate  within  the  body,  and  'j 
these  are  called  '  internal'  causes.    Their  operation  is  referrible  to 
the  Physiological  law  of  balance  between  the  functions  of  the 
various  parts  of  the  body,  whereby  all  are  mutually  associated.  i| 
Taking  the  blood's  circulation  as  our  starting-point,  and  as  the 


*  The  Irritable  Bladder— its  Causes  and  Curative  Treatment,  1S59. 
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link  adjoining  nutrition,  then  respiration,  digestion,  and  excretion 
are  accessory  functions,  and  collectively  have  a  direct  relation  to 
those  of  the  nervous  system.  These,  again,  are  in  their  turn 
dependent  on  the  former  for  their  support.  No  link  in  the  chain 
of  this  circle  can  be  broken  by  the  Pathological  excess,  deficiency, 
or  perversion  of  any  one  function,  without  disturbing,  more  or  less, 
the  harmony  of  all  the  rest. 

Aberrations  of  functions  are  probably  always  connected  with, 
und  dependent  on,  structural  alterations  of  their  respective  organs 
or  tissues  (while,  conversely,  diseases  of  structure  surely  produce 
;ilterations  of  function) ;  for  althougli  the  earliest  alterations  of 
cructure  are  minute,  and  therefore  likely  to  escape  detection,  or, 
relating  only  to  the  vascular  condition  of  the  organ  or  tissue  affected, 
are  almost  or  altogether  effaced  before  post-mortem  examination 
(in  the  event  of  a  fatal  termination),  yet  instances  of  functional 
disturbance  alone  are  very  doubtful,  and,  one  by  one,  are  being 
referred  to  altered  structure.  The  pathological  relation  which 
associates  functional  diseases,  so  called,  is  thus  transferred  with  ail 
its  significance  to  diseased  alterations  of  structure.  They  mutually 
bear  the  relation  of  cause  and  effect,  and  pathologico-anatomical 
conditions  are,  indirectly,  the  (internal)  causes  of  each  other. 

The  operation  of  internal  causes  implies  the  failure  of  the  vital 
powers — assimilation,  excretion,  sensibility,  and  contractility — by 
the  due  operation  of  which  the  body  is  preserved  in  a  state  of 
health.  These  attributes  of  living  matter  together  represent  the 
"vis  medicatrix  naturae"  of  Cullen  (probably  also  the  "archseus" 
of  Van  Helmont,  and  the  "auima"  of  Stahl).    "We  witness  the 
operation  of  the  vis  medicatrix,"  observes  Dr.  Williams,  "  in  the 
careful  manner  in  which  noxious  products  of  the  body  and  useless 
constituents  of  food  are  ejected  from  the  system  ;  in  the  flow  of 
tears  which  washes  a  grain  of  dust  from  the  eye ;  in  the  acts  of 
sneezing  and  coughing,  which  remove  irritating  matters  from  the 
air-passages ;  and  in  the  slower,  more  complicated,  but  not  less  apt, 
example  of  inflammation,  effusion  of  lymph,  and  those  suppurative 
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actions  by  which  a  thorn,  or  any  other  extraneous  object,  is 
removed  from  the  flesh."* 

This  innate  power  of  resisting  the  supervention  of  morbid  con- 
ditions further  and  fully  explains  why  the  same  cause  does  not 
invariably  produce  its  reputed  effect  in  different  individuals,  or  in 
the  same  individual  at  different  periods  of  life  ;  this  uncertainty 
being  due  to  different  degrees  of  resisting  power. 

Diseased  conditions  of  structure — internal  causes — are  (like 
external  causes)  either  predisposing  only,  or  immediate,  in  their 
operation ;  more  commonly  they  have  the  former  character.  Thus, 
disorganization  of  a  joint  by  disease  is  only  predisposing  to  dis- 
location ;  so,  also,  softening  of  bone  as  regards  fracture. 

While,  however,  either  kind  of  cause,  without  or  within  the  body, 
may  be  self-sufficient,  both  kinds  may  co-operate  or  operate  in  succes- 
sion— ^the  internal  cause  more  commonly  predisposing — the  external, 
when  sufficiently  aided  thereby,  immediately  inducing  this  or  that 
disease.  Thus,  a  fall  which  does  not  produce  a  hernia  in  one  case, 
immediately  does  so  in  another,  owing  to  weakness  of  the  abdominal 
wall  at  the  seat  of  rupture,  being  the  structural  predisposition  to 
this  lesion ;  and  a  posture  which  does  not  cause  an  apoplectic  seizure 
in  one  case,  immediately  does  so  in  another,  owing  to  the  blood- 
vessels of  the  brain  having  previously  undergone  calcareous 
degeneration. 

Another  aspect  of  internal  causes  is,  they  are  either  '  local'  or 
'  constitutional.'  The  former  term  requires  no  explanation ;  the 
latter  has  not,  as  I  conceive,  hitherto  been  clearly  and  correctly 
defined. 

John  Hunter  was  the  first  pathologist  who  endeavoured  to 
attach  a  precise  meaning  to  the  expression,  constitutional  disease. 
These  are  his  words  : — "  Perhaps  there  is  no  term  so  vague  or 
undetermined  in  the  mind  as  the  term,  constitutional.  UniversM 
action  of  every  kind  may  be  called  constitutional,  even  when  arisiiM 
from  some  local  cause,  which  I  have  called  one  of  the  mixed ;  or 


*  Principles  of  Medicine,  185G,  p.  7. 
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oue  capable  of  producing  local  effects,  which  we  have  also  called 
one  of  the  mixed.  TBut  a  true  constitutional  disease  is  one  arising, 
as  it  were,  spontaneously  in  the  constitution,  partaking  of  the 
nature  of  the  constitution  itself."* 

Tlie  last  sentence  of  this  definition  is  unintelligible — "  a  consti- 
tutional disease  is  one  arising  in  the  constitution  and  scarcely 
intelligible  is  the  opening  expression,  "  universal  action,^' — nor  does 
it  become  more  so  by  the  additional  words,  of  every  kind." 
Aberuethy's  essay  "  On  the  Constitutional  Origin  and  Treatment  of 
Local  Diseases,"  left  the  question  unanswered.  The  expressions, 
' constitutionar  disease  and  'constitutional  cause'  remain  un- 
explained. 

It  may  be  alleged  that  common  experience  has  already  affixed 
something  approaching  to  a  definite  and  correct  meaning  to  these 
expressions  ;  and,  indeed,  if  common  experience  be  analysed,  it 
:  affords  the  elements  necessary  for  this  purpose.    For  example,  itch 
:  is  a  local  disease ;  scrofula,  however,  is  said  to  be  a  constitutional 
t  one.    How  so?    It  is  essentially  a  disease  of  the  blood,  arising 
]  probably  from  mal-assimilation.  Now,  the  blood  is  a  'tissue,'  dis- 
1  tributed  throughout  the  body,  and  also  one,  in  point  of  functional 
i  importance,  most  essential  to  life.  These,  then,  are  the  two  elements 
«  comprehended  in,  and  therefore  implied  by,  the  expression,  consti- 
t  tutional  disease — as  exemplified  by  scrofula.  In  like  manner,  diseases 
{  of  the  nervous  system,  no  less  than  those  of  the  blood,  are  consti- 
t  tutional,  in  so  far  as  they  are  prevalent  throughout  the  body,  and 
functionally  predominant.    These  two  elements  will  be  observed  in 
the  course  of  the  next  chapter  to  characterize  and  distinguish  con- 
10     stitutional  diseases. 

Is  either  element  more  characteristic  than  the  other  ?  Func- 
tional predominance  is  most  so.    A  tissue  extensively  distributed 
only,  but  not  functionally  controlling  by  its  influence,  cannot  be  the 
,,1^1  seat  of  constitutional  disease.    For  example,  cellular  tissue  exists 
throughout  the  body,  yet  its  function  is  mechanical — to  pack  and 

*  Lectures  on  the  Principles  of  Surgery,  ch.  xi.,  Local  and  Constitutional 
Diseases. 
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connect  together  all  other  parts  ;  it  does  not  control  their  forma- 
tion and  maintenance.  The  cellular  tissue  may,  therefore,  be  that 
tissue  whereby  a  constitutional  disease  is  chiefly  manifested,  but  it 
cannot  be  the  seat  of  any  such  disease.  Scrofulous  matter  iij 
deposited  and  abscesses  form  in  the  cellular  tissue,  but  scrofula 
itself  is  a  disease  of  the  blood. 

On  the  other  hand,  a  structure  which  is  functionally  predomi- 
nant, but  not  extensively  distributed,  is  an  organ,  essential  indeed 
to  life,  and,  as  such,  subject  to  disease  of  like  functional  import — 
for  example,  disease  of  the  heart ;  but  this  is  '  organic,'  not  '  con- 
stitutional,' disease. 

The  'tissues'  are  the  structures  extensively  distributed,*  and 
some  of  these  structural  constituents  of  the  body  are  also  func- 
tionally predominant  throughout.  Consequently,  the  functionally 
predominant  tissues  are  the  seats,  other  tissues  and  parts  being 
only  subject  to  the  manifestations,  of  constitutional  disease. 

This  view  of  a  large  class  of  internal  causes  represents  a  general 
pathological  relation  of  all  the  tissues.    That  some  of  these  struc- 
tural constituents  functionally  predominate  in  the  compound  func- 
tions of  digestion,  circulation,  respiration,  secretion  (including 
excretion),  and  those  of  the  nervous  system.    Such  tissues  may  [| 
severally  be  the  seat  of  disease — constitutional.    All  other  tissues 
functionally  subordinate,  although  generally  distributed,  more  or  | 
less,  throughout  the  body,  are  only  secondarily  involved,  and 
manifest,  through   mal-nutrition,  local    nervous   affections,  or  ^ 
in  both  ways  evince  the  character  of  the  primary  constitutional  I 
disease.  I 

This  is  my  definition  of  '  constitutional'  diseases  and  their  I 
relation  as  '  constitutional  causes.'    Their  operation,  and  that  of 
local  internal  causes,  can  be  discovered  only  by  special  Clinical  > 
observation  of  their  Functional  manifestations ;  but  this  implies  the 
previous  detection  and  identification  of  the  pathologico-anatomical 
conditions  they  represent,  and,  therefore,  prior  Diagnosis. 


See  dcfinitioD,  Elements  of  Anatomy.   Quain  and  Sharpey,  1848,  p.  19. 
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The  earliest  and  most  exact  Etiological  knowledge  of  the  opera- 
tion of  internal  causes  further  implies  a  prior  diagnosis  of  similar 
quality.  Hence  the  guidance  of  Pathological  Anatomy  to  this 
standard  of  Etiology,  in  respect  of  internal  causes. 

Pathological  Anatomy  being  the  guide  to  the  earliest  and  most 
exact  detection  and  discrimination  of  internal  causes  during  life, 
suggests  the  Principle  of  Prevention  in  the  Practice  of  Medicine 
and  Surgery. 


CHAPTER  VIII. 

LOCAL  MAY  PROCEED  FROM  CONSTITUTIONAL  MORBID  CONDITIONS. 

This  general  Priuciple  of  Etiology  illustrated  by  the  manifestations  of  Blood- 
diseases  in  tlieir  appropriate  '  textures.' 

1.  In  many  textures. — Pervading  Blood-diseases — Syphilis,  Scrofula,  Scurvy, 

Purpura.    Growths — Malignant.  Degenerations. 

2.  In  special  textures. 

Skin,  Mucous  membranes,  or  both. 

Pevers — Non-infectious  :  inflammatory,  hectic,  gangrenous  typhoid. 
Infectious  :  eruptive  (exanthematous) — typhus,  typhoid^'relapsing, 
measles,  scarlatina,  smaU-pox,  chicken-pox,  erysipelas,  plague. 
Mucous  membranes. 

Diseases,  infectious — Hooping-cough,  influenza,  cholera  (Asiatic). 
Cellular  texture — Subcutaneous. 

Cellulitis,  Carbuncle,  Boil. 
Fibrous  textures  and  Synovial  membranes. 

Rheumatism,  Gout. 


The  Pathological  Principle  which  guides  the  Preventive  View  of  these  Diseases. 

Chemical  Pathology  applied  to  determine  how  far  it  is  possible,  in  the  present 
state  of  knowledge,  to  more  early  and  exactly  detect  and  discriminate  these 
Blood-diseases,  so  as  to  prevent  their  local  manifestations. 

Pathological  Anatomy  of  these  local  manifestations  applied  to  more  early  and 
exactly  detect  and  discriminate  the  Blood-diseases  from  which  tliey  respectively 
proceed,  so  as  to  prevent  those  of  infectious  origin  being  propagated. 


Constitutional  is  not  necessarily  blood-disease ;  but  all  dis- 
eases of  the  blood  are  eminently  constitutional,  and  best  illus- 
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trate  the  operation  of  constitutional  diseases  as  internal  causes  of 
other  morbid  conditions.  These  secondary  conditions  are  always 
localj  although  all  local  diseases  are  not  manifestations  of  con- 
stitutional disease.  Hence  the  Etiological  Principle  advanced  in 
this  chapter.  What,  then,  are  the  local  manifestations  of  *  blood- 
disease'  ?  Certain  generic  characters  denote  blood-origin,  whatever 
may  be  the  particular  species  of  blood-disease. 

Firstly.  Blood-diseases  manifest  themselves  locally  by  mal- 
nutrition, and  in  many  textures  simultaneously,  e.  g.  syphilis. 

Secondly.  Blood-diseases  are  migratory  or  metastatic ;  they 
manifest  themselves  locally  in  many  textures,  consecutively — shift- 
ing from  texture  to  texture:  e.g.  syphilis,  scrofula. 

Thirdly.  Blood-diseases  are  symmetrical,  not  unfrequently,  in 
their  local  manifestations ; — exactly  corresponding  portions  of  the 
same  texture,  skin  for  example,  may  present  the  same  form  of 
eruption,  disposed  in  the  same  pattern,  and  to  the  same  extent, 
on  either  side  of  the  body,  e.g.  psoriasis. 

Fourthly.  Blood-diseases  are  serpiginous ; — their  local  mani- 
festations are  extended  continuously  by  a  creeping  movement,  as 
it  were,  the  course  of  such  extension  being  apparently  guided  by 
the  texture  itself :  e.  g.  erysipelas. 

Besides  these  manifestations  of  blood-disease  by  various  forms 
of  mal-nutrition,  certain  antecedent  circumstances  respecting  the 
production  and  propagation  of  the  disease  are  equally  conclusive 
evidence  of  blood- origin. 

Firstly.  All  diseases  caught  by  infection,  i.  e.  inhalation, 
are  blood-diseases  :  e.  g.  exanthematous  or  eruptive  fevers. 

Secondly.  All  diseases  produced  by  inoculation  with  the  blood, 
or  lymph  effused  from  the  blood,  of  one  of  the  human  species,  or 
that  of  an  animal,  are  blood- diseases  :  e.g.  small-pox  and  cow-pox. 

Lastly.  Detection  of  poison  in  the  blood,  by  examination — 
chemical,  microscopical,  or  both — would  be  the  most  direct  evidence 
of  blood-disease ;  but  this  has  scarcely  yet  been  realized. 

Every  species  of  blood-disease  does  not  exhibit  all  these  cha- 
racters, or  each  in  the  same  degree.    The  local  manifestations  may 
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not  be  pervading  cwf?  migratory,  and  symmetrical,  and  serpiginous, 
and  infectious,  and  inoculable;  or,  if  all  these  characters  be 
present,  they  may  not  be  uniformly  so.  Some  may  be  absent  in 
this  case,  or  predominate  in  that ;  but  taken  collectively,  these 
characters  are  constant,  and  peculiar  to,  diseases  of  blood-origin. 
Accordingly  such  characters  are  distinctive,  and  conclusive 
evidence,  short  of  actual  demonstration,  of  tlie  presence  and 
operation  of  some  morbid  condition  of  the  '  blood.' 

On  the  other  hand,  the  two  characters  of  symmetry  and 
serpiginous  course  indicate  some  determining  power  in  the  '  textui'es* 
themselves,  respecting  the  texture  or  portion  of  texture,  as  the 
particular  locality  in  which  a  particular  blood-disease  shall  mani- 
fest itself.  For,  if  from  the  same  mass  of  blood  a  given  form 
of  mal-nutrition  is  presented  by  one  particular  texture,  or  by 
symmetrical  portions  only  of  that  texture ;  or,  if  not  remaining 
thus  localized,  this  mal-nutrition  extends  continuously  in  the  original 
texture  only,  and  not  beyond  to  any  adjoining  texture ;  then,  in 
either  case,  these  phenomena  indicate  some  elective  power  possessed 
and  exercised  by  the  texture  itself,  whereby  it  withdraws  the 
blood-poison,  and  separates  the  materies  morbi  from  the  general 
mass  of  circulating  blood.  Moreover,  this  poison  is  of  various 
kinds ;  for  if  a  particular  texture  selects  that  which  all  others 
refuse,  then  that  something  must  differ  in  its  nature,  according  to 
the  texture  which  selects  it ;  and  blood-poisons  must  be  as 
numerous  as  there  are  electing  textures — each  to  each — as 
numerous  as  there  are  diseases  having  "  seats  of  election." 

Such  are  the  distinctive  characters  of  'blood-diseases,'  and  such 
■  the  relationship  they  indicate  between  the  blood  and  the  various 
component  textures  of  the  body.  How  significant,  then,  does 
the  study  of  Histology  become,  when  viewed  in  this  light ;  how 
important  in  its  bearing  on  the  practice  of  Medicine  is  that 
"General  Anatomy,"  which  Bichat,  of  immortal  memory,  originated! 
Textural  Anatomy  becomes  a  shaded  map  or  chart,  on  which  all 
diseases  of  blood-origin  are  registered.  I  have,  therefore,  ven- 
tured to  classify  these  diseases,  according  to  the  various  textures 
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in  which  their  local  manifestations  are  declared  by  the  distinctive 
characters  I  have  already  enumerated. 

Of  di  seases  thus  defined,  the  chief  will  now  be  reviewed 
agreeably  to  the  foregoing  preliminary  observations.  Perhaps  no 
single  local  manifestation  will  be  found  characteristic,  but  a  con- 
currence— cotemporaneously  or  consecutively,  of  such  symptoms. 

Secondary  or  Constitutional  Syphilis. — Every  out-patients' 
room,  at  a  large  hospital,  I  should  say,  and  certainly  that 
of  the  Royal  Free  Hospital,  affords  abundant  opportunities  for 
comparing  secondary  syphilis,  in  all  its  various  forms,  with 
diseases  arising  from  other  causes  ;  and  in  my  experience,  while 
their  resemblance  is  often  remarkable,  their  distinctive  appearances 
are  rather  in  degree  than  kind. 

Take  firstly — '  skin-diseases.'  Similar  eruptions — exanthema- 
tous,  papular,  squamous  (vesicular),  pustular  and  tubercular — 
arise  alike,  as  manifestations  of  constitutional  syphilis,  and  under 
other  circumstances.  Much  stress  has  been  laid  on  the  copper 
colour  of  syphilitic  eruptions,  but  this  is  not  peculiar  to  syphilis. 

In  describing  the  copper  colour,  and  its  various  shades, 
Erasmus  Wilson*  judiciously  corrects  the  prevalent  error  of 
relying  thereon  as  evidence  of  secondary  eruptions  ;  that  these 
colours  are  by  no  means  pathognomonic ;  that  they  are  commonly 
met  with  in  chronic  eruptions  of  other  kinds, — for  example,  iu 
acne  ;  and  that  he  has  often  seen  non-syphilitic  eruptions  possessing 
more  of  the  dull  and  muddy  hue  which  is  generally  supposed  to 
be  characteristic  of  syphilis,  than  syphilitic  eruptions  themselves ; 
and  that  when  present,  this  copper,  or  reddish  brown  colour,  is 
not  seen  in  undoubted  syphilitic  skin-diseases  until  their  decline. 

I  do  not  attach  significant  importance  to  the  circular-shaped 
ulcers,  of  darkish  colour,  which  syphilitic  eruptions  present  in 
their  ulcerative  stage. 

Among  the  earlier  and  less  equivocal  secondary  symptoms,  is 
ulceration  of  the  tonsils ;  the  ulcer  formed  is  excavated,  with  a 


*  Syphilis  and  Sypliilitic  Eruptions,  1852,  pp.  60-64. 
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ssharp  and  prominentj  not  to  say  everted^  margin.  The  bed  of  this 
Bnlcer  is  sloughy,  the  surrounding  mucous  membrane  dusky  red. 
IBut  even  these  appearances  are  not  characteristic  of  syphilis,  and 
icoriginal  observers,  such  as  Rose*  and  Carmicliaelf  concur  in  mis- 
•  trusting  'the  ulcerated  sore  throat.^    Certainly,  the  excavated 

ulcer  of  Hunter  is  not  consequent  on  the  indui  ated  chancre  only  ; 

and  we  must  acknowledge,  with  Carmichael,  that  affections  of  the 

throat  are  too  indistinct  to  afford  any  certain  diagnosis. 

Fissures  of,  and  milky  stains  on,  the  tongue  and  inside  the 

lips  are  more  pathognomonic,  but  the  former  must  be  distinguished 
tlxom  those  cracks  which  accompany  irritable  dyspepsia,  and  the 
1  latter — opaque  white  spots,  resemble  aphthous  spots. 

More  doubtful  are  mucous  tubercles  situated  on  various  parts 
cof  the  buccal  mucous  membrane,  as  the  tongue,  lips,  palate  and 
t  tonsils.    These  tubercles  are  of  a  whitish  colour,  and  may  be 
;seeu  also  on  the  skin,  in  the  form  of  pale,  soft  little  cushions, 
I  bedewed  with  mucus  ;  the  skin  surrounding  each  tubercle  appear- 
i  ing  puckered  around  its  margin.     Such  tubercles — condylomata — 
;are  commonly  found  in  secondary  syphilis,  grouped  around  the 
|;  anus  or  on  the  scrotum  ;  also,  fretting  along  the  margin  of  the  ex- 
it ternal  labia  in  the  female;  perhaps  on  the  perineum,  inner  aspect 
,1  of  the  thighs,  and  on  the  groins.     Sometimes  these  tubercles  occur 
:i  in  the  axillse  (E.  Wilson) ;  and,  in  fact,  wherever  ordinary  tubercles 
care  warm  and  moist,  they  frequently  become  mucous  tubercles, 
;  skin  readily  assuming  the  appearance  of  mucous  membrane, 
j        But  mucous  tubercles  are  not  necessarily  syphilitic.  Wilson 
t  notices  j  the  transition  of  roseola   into  lichen,  of  the  roseola 
(  eruption  into  such  tubercles,  and  that  the  conversion  of  lichen 
i  into  them  is  by  no  means  uncommon ;  yet  roseola  and  lichen 
«  are  not  necessarily  syphilitic  eruptions. 

*  Ulceration  of  the  nasal  mucous  membrane,  that  of  the  hard 
i  and  soft  palate,  of  the  pharynx  opposite  the  mouth,  and  of  the 
I  larynx/  may  ensue  in  secondary  syphilis.    These  ulcerations  are 


*  Med.-Cliir.  Trans.,  vol.  viii,,  p.  421. 
t  Essay  on  Venereal  Diseases,  1825,  p.  G'i.  |  Op.  cit, 
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frequently  accompaniecl  with  caries  of  the  nasal  bones,  of  the  hard 
palate,  even  the  vertebrse  behind  the  pharynx,  and  necrosis  of 
the  laryngeal  cartilages.  The  breath  and  discharges  are  singularly 
fetid.  Is  any  such  ulceration  peculiar  to  secondary  syphihs? 
CoUes*  acknowledges  his  inability  to  determine  whether  an  ulcer  in 
the  nose  be  venereal  or  not.  The  appearances  of  scrofulous  ozsena 
closely  resemble  those  of  venereal  ozsena.  Colles  describes  an 
ulcerated  opening  situated  on  the  septum  nasi,  about  a  quarter  of 
an  inch  from  its  anterior  extremity,  this  ulcer  being  uniformly 
circular,  and  as  large  as  the  surface  of  a  split  pea ;  but  adds,  that 
a  similar  aperture  may  be  found  in  persons  who  certainly  never 
had  any  venereal  affection,  and  that  it  may  remain  for  years,  at 
least  for  eight  or  ten  years,  in  cases  under  observation.  Extensive 
ulceration  of  the  pharynx,  as  well  as  ulceration  of  the  nasal 
mucous  membrane  and  caries  of  the  nasal  bones,  were  noticed  by 
Carmichael  to  be  frequently  associated  with  the  primary  phage- 
daenic  ulcer,  but  that  similar  ulceration  of  the  pharynx  arises  in 
constitutional  conditions  assuredly  not  venereal.  Chronic  laryn- 
gitis, and  ulceration  of  the  rima  glottidis,  denoted  by  a  broken 
voice,  impulsive  cough  and  foul  expectoration,  may  be  a  manifesta- 
tion of  advaticed  and  grave  secondary  syphilis.  Portions  of  the 
laryngeal  cartilages,  e.  g.  the  cornua  of  the  thyroid  cartilage,  in 
an  ossified  state,  are  occasionally  coughed  up.  Sir  A.  Cooper 
mentions  these  extreme  cases,  in  his  Lectures  ;  but  syphilitic  laryn- 
gitis presents  nothing  peculiar  in  its  characters,  from  first  to 
last,  whereby  it  can  be  distinguished  from  chronic  laryngitis 
ensuing  under  other  circumstances.  The  symptoms  just  mentioned 
might  follow  laryngitis,  from  a  common  cold. 

'  Syphilitic  iritis^  was  overlooked  by  Hunter,  in  his  observation 
of  the  course  of  the  venereal  disease ;  but  although  undoubtedly 
a  frequent  form  of  secondary  syphilis,  it  cannot  be  distinguished 
from  arthritic  iritis  j  and  resembles  scrofulous  iritis,  in  so  far  as 
regards  the  appearance  of  the  eye  itself. 


*  Prac.  Obs.  on  the  Venereal  Disease,  1837,  pp.  305-316. 
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An  elaborate  work,*  M'hich  still  retains  its  rank,  states  that  in 
syphilitic  iritis  the  eye  presents  tubercular  depositions  of  lymph 
(on  the  iris),  a  reddish  brown  discoloration  of  the  iris  on  its  inner 
circle,  and  an  angular  disfiguration  of  the  pupil,  which  is  also 
occasionally  displaced  towards  the  root  of  the  nose ;  and  that  these 
appearances,  coupled  with  nocturnal  exacerbations  of  pain,  expe- 
rienced in  a  much  slighter  degree,  or  not  at  all,  during  the  day,  are 
together  sufficient  to  complete  our  diagnosis,  corroborated  as  it  is 
by  the  previous  occurrence  of  syphilis,  and  in  most  instances  the 
concomitant  existence  of  other  syphilitic  symptoms.    I  shall  pre- 
sently notice  the  diagnostic  value  of  contemporaneous  and  con- 
secutive symptoms,  respecting  secondary  syphilis  ;  but  how  far  trust- 
worthy are  the  objective  symptoms  afforded  by  those  appearances 
■which  the  eye  itself  presents  ?    The  authority  I  have  quoted  himself 
retracts  in  part  the  diagnosis  he  has  laid  down  ;  for,  says  he, 
"  although  the  effusion  of  reddish,  brownish,  or  brownish  yellow 
lymph  on  the  iris  in  the  adult,  clearly  shows  the  case  to  be 
venereal,  I  have  seen  analogous  appearances  in  several  instances, 
both  of  young  children  and  infants,  in  whom  no  suspicion  of 
syphilis  could  be  entertained."    The  symptom  in  question  is  not 
peculiar  to  syphilitic  iritis.    Nor  is  '  displacement  of  the  pupil 
upwards  and  inwards'  a  characteristic  appearance.    It  has  been 
seen,  especially  by  Mackenzie,t  in  chronic  rheumatic  arthritis; 
and  still  more  frequently  in  scrofulous  sclerotitis,  without  iritis. 
Moreover,  it  is  present  only  occasionally  in  syphilitic  iritis.  This 
symptom,  therefore,  is  inconstant  as  well  as  equivocal.  Mackenzie 
mistrusts  all  the  special  symptoms  accorded  to  syphilitic  iritis, 
excepting  the  tawny  or  rusty  colour  of  the  iris  near  its  pupillary 
edge,  a  condition  present  in  most  syphilitic  cases,  and  almost 
exclusively  in  them  alone. 

'  Chronic  enlargement  of  the  testicle'  occurs  late,  if  at  all, 
in  the  course  of  syphilis,  and  cannot  be  distinguished  from 
scrofulous  enlargement  of  this  organ.    The  physical  characters 


*  Diseases  of  the  Eye.    W.  Lawrence,  2nd  Edit.,  1841,  p.  428. 
t  Diseases  of  the  Eye,  4th  Edit.,  1854,  p.  543. 
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which  the  testis  assumes  in  these  diseased  conditions  are  very 
similar.  In  both  cases,  the  enlargement  distinctly  commences 
in  the  epididymis — generally  so  in  syphilitic,  always  so  iu 
scrofulous  disease.  In  both  cases,  this  swelling  subsequently 
engages  portions  of  the  testis  itself,  the  intervening  portions 
remaining  free  and  healthy ;  so  that  sometimes,  by  careful  manipu- 
lation, nodules  can  be  felt  in  the  substance  of  the  organ,  through 
the  tunica  albuginea.  At  length  the  whole  testicle  becomes  con- 
siderably enlarged,  and  feels  hard  and  heavy.  Then  the  scrotum  may 
become  inflamed  and  adherent,  eventually  undergoing  ulceration, 
accompanied  with  protrusion  of  the  testicle.  In  one  such  case,  at 
the  hospital,  the  whole  scrotum  was  so  much  thickened  and  dis- 
coloured that  I  removed  the  testicle  together  with  the  portion  of  skin 
chiefly  involved,  rather  than  endeavour  to  save  the  organ  by  partial 
excision.  On  section,  the  appearances  were  those  of  a  scrofulous 
testis.  The  epididymis  was  filled  with  a  yellow  friable  matter,  which, 
under  the  microscope,  was  seen  to  consist  of  imperfect  broken  cells 
and  granules,  while  nodules  of  this  substance  were  deposited  here 
and  there  throughout  the  testicle,  itself  otherwise  healthy,  the 
reddish  grey  colour  of  its  tubuli  seminiferi  contrasting  with  the 
yellow  nodules.  The  man  bore  the  mark  as  of  a  chancre  at  the 
corona  glandis,  which  he  says  occurred  about  two  years  ago,  and 
that  the  testicle  began  to  enlarge  nine  months  prior  to  the  opera- 
tion. Judging  merely  from  the  condition  of  the  oi'gan  itself,  in 
this  case,  it  would  have  been  almost  impossible  to  have  pronounced 
its  enlargement  syphilitic ;  and,  indeed,  the  most  accurate  diagnos- 
ticians have  acknowledged  the  resemblance  of  scrofulous  and 
syphilitic  disease  of  the  testicle.  Under  whatever  circumstances 
chronic  enlargement  of  the  testis  takes  place,  the  symptoms  are 
precisely  the  same,  says  Sir  B.  Brodie.*  Dupuytren,  also,  was 
led  to  this  conclusion  by  his  observations.f 

'  Venereal  diseases  of  the  bones,  periosteum,  fasciae,  and  liga- 


*  Lond.  Med.  Gazette,  vol.  xiii.,  p.  221. 
t  Cliu.  Chi.,  t.  i.,  p.  100. 
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ments/  are  possible  manifestations  of  constitutional  syphilis, 
advancing  from  the  surface  to  deeper  textures  within  the  body ; 
but  this  is  a  neutral  ground,  shared  by  the  mercurial  poison,  pro- 
longed mercurialization,  by  scrofula  also,  and  by  rheumatism. 
The  question  of  venereal  origin  is  open,  therefore,  in  every  case,  to 
investigation,  probably  afterw^ards  to  doubt. 

A  true  syphilitic  node,  for  example,  is  usually  considered  to 
signify  merely  chronic  enlargement  of  the  bone  itself.  A  hard 
swelling  forms,  without  any  redness  of  the  skin  in  the  first  instance, 
nor  subsequently  for  some  time ;  eventually  only  it  becomes 
red  and  acutely  painful.  Such  nodes  occur  mostly  in  certain 
situations.  The  syphilitic  virus  appears  to  select  certain  bones  or 
portions  of  bones  for  the  production  of  nodes  ;  they  are  mostly 
subcutaneous,  as  the  inner  aspect  of  the  shaft  of  the  tibia,  the 
subcutaneous  portion  of  the  ulna,  the  sternum,  clavicle,  and  cra- 
nium. These  portions  of  bone  more  especially  form  nodes,  which 
become  inflamed.  Nodes  arising  from  periostitis  are  softer,  and 
evidently  inflamed  from  their  commencement.  They  suddenly 
arise,  and  as  suddenly  subside. 

These  distinctions  are  true,  and  yet  the  hard  chronic  node  is 
no  criterion  of  secondary  syphilis.  This  kind  of  node  seldom,  if 
ever,  appears,  excepting  when  mercury  has  been  used,  and  coming, 
as  it  does,  late  in  the  career  of  syphilis,  has  perhaps  been  preceded 
by  more  than  one  salivation.  Issuing  from  the  mixture  of 
mercury  and  syphilis,  one  cannot  say  how  far  a  chronic  node  is 
due  to  one  or  the  other.  It  is  no  sure  indication  of  constitutional 
syphilis.  Carmichael's  experience  led  him  to  regard  this  symptom 
as  "  equivocal  and  uncertain."  Colics  notices  "  a  general  nodose 
affection  of  the  bones,"  which  is  liable  to  be  confounded  with  so- 
called  syphilitic  nodes,  and  he  draws  some  distinctions.* 

Caries  and  necrosis  are  no  less  doubtful  evidence  of  consti- 
tutional sypliilis.    Spongy  softening  of  the  bones,  denoting  caries, 


♦  Op.  cit.,  p.  185. 
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may  happen  in  an  advanced  stage  of  secondary  syphilis,  and  has 
its  chosen  seats,  these  being  chiefly  those  where  nodes  are  prone 
to  form — on  the  tibia,  ulna,  clavicle,  sternum,  and  above  all,  the 
nasal  bones  and  cranium.  But  whatever  bone  or  bones  undergo 
carious  softening,  there  is  nothing  characteristic  of  syphilis. 
Mercury  as  well  as  syphilis  may  be  at  work  ;  and  indeed  we  rarely, 
if  ever,  find  caries  in  syphilitic  cases,  excepting  where  mercury  has 
been  freely  used.  None  of  the  cases  of  syphilis  which  came  under 
the  observation  of  Guthrie,*  in  the  York  Hospital,  were  accom- 
panied with  caries ;  and  such  was  also  the  experience  of  Rose,  in 
his  series  of  cases,t  upwards  of  a  hundred  and  twenty  in  number, 
and  where  he  was  able  to  ascertain  that  the  patients  remained  free 
from  syphilis  for  many  months  afterwards,  or  if  secondary  symp- 
toms returned,  caries  was  not  one  of  them.  Necrosis,  in  consti- 
tutional syphilis,  is  equally  the  offspring  of  mercury. 

Lastly,  the  wan,  yellowish  hue  that  overshadows  the  skin  in 
an  advanced  stage  of  this  disease,  and  specified  as  '  the  syphilitic 
cachexia,^  bespeaks  rather  a  mercurial  deterioration  of  the  blood. 

Those  who  desire  further  information  on  the  diseases  which 
simulate  syphilis  may  consult  the  subjoined  works  with  advantage.^ 

In  conclusion,  the  diagnosis  of  constitutional  syphilis  by 
secondary  symptoms  is  so  far  determined  solely  by  the  calculation 
of  probabilities ;  and  this  is  the  basis  of  diagnosis  in  respect  of  all 
diseases,  excepting  the  few  that  are  absolutely  determined  by 
pathognomonic  signs.  The  diagnostic  value  of  any  one  '  symptom' 
is  represented  by  the  constancy  of  its  presence  and  association 
with  the  same  disease,  and  by  the  early  period  of  its  occurrence. 


*  Med.-Chir.  Trans.,  vol.  viii.,  p.  560.  t  IWd.,  p.  422. 

i  A  Treatise  on  tlie  Venereal  Disease.  J.  Hunter.  Ed.  by  E.  Home,  1810, 
p.  404  et  seq.—^urg.  Obs.  Aberuethy,  1804,  p.  108  et  seq.—Ovi  the  Venereal 
Diseases  wliicli  have  been  confounded  witli  Syphilis.  R.  Carmichael,  1814. — Dc 
Morbis  syphiloidcis  vel  pseudo-syphiliticus.  T.  H.  Burder,  1815.— On  some 
Diseases  reputed  Venereal.  R.  Hamilton,  1820. — De  Morbo  pseudo-syphilitico 
sivc  Dithmarsico  Pomeraniaj.  J.  A.  Ran,  1824. — Dc  diagnosi  et  cnra  ulcerum 
qua;  dicuntur  vcnereorum.  J.  Trier,  1829. — Ueber  Syphilis  und  Syphiloid.  R. 
Tiling,  1833. 


LOCAL  FROM  CONSTITUTIONAL  MORBID  CONDITIONS.  285 


No  one  symptom  of  any  disease,  nothing  but  the  pathologico-auato- 
mical  coaclitious  of  the  disease  itself — as  when  portions  of  diseased 
structurej  e.g.  a  tumour,  are  obtained  during  life — can  fulfil  the 
requirements  of  the  most  exact  and  earliest  reliable  diagnosis;  yet, 
proportionally  as  symptoms  are  constant,  exclusive,  and  early,  they 
approach  this  standard. 

But  the  coexistence,  or  at  least  the  consecutiveness,  of  symp- 
toms, any  one  of  which  is  equivocal  per  se,  makes  a  weight  of  evi- 
dence, greater  in  the  aggregate  than  that  which  the  several  items  of 
evidence  would  represent  by  being  merely  added  together.  This 
augmentation  of  evidence  is  by  virtue  of  a  law  of  mental  associa- 
tion, and  not  a  property  of  numbers  or  of  any  species  of  quantity. 
If  in  one  balance  of  a  weighing  scale  were  placed  a  weight  of  five 
pounds,  and  in  the  other  a  weight  ef  one  pound,  the  balance  is  as 
one  to  five.    Other  weights  of  one  pound  each  being  successively 
added  to  the  one-pound  scale,  would  severally  tend  to  equalize  the 
balance ;  and  five  such  weights  would  equal  a  five-pound  weight ; 
but  five  (separate)  pounds  weight,  so  to  speak,  of  '  evidence,'  taken 
together',  prepondei'ate  over  a  single  five-pound  weight  of  adverse 
evidence. 

To  illustrate  the  force  of  concurrence  by  the  evide^^  of 
secondary  symptoms,  I  pass  over  the  order  of  priority  of  these 
symptoms,  and  therefore  overlook  the  relative  value  of  each,  con- 
sidered as  an  early  symptom.  No  one  secondary  symptom  is 
suflHciently  constant  or  peculiar  to  syphilis,  to  make  their  order  of 
succession  a  question  of  much  practical  interest.  But  the  fact  of 
these  symptoms  being  cotemporaneous,  or  at  least  consecutive,  in 
the  same  person  individually,  outweighs  their  inexactitude.  Let 
the  weight  of  an/i-syphilitic  probability  be  represented  by  five ; 
then  any  one  of  the  five  usual  secondary  symptoms  may  be  absent, 
or,  if  present,  may  point  perhaps  to  constitutional  syphilis,  perhaps 
to  the  mercurial  crasis,  perhaps  to  both,  perhaps  to  neither  of 
these  blood-diseases,  but  proceed  from  other  causes.  Thus,  the 
skin-eruption  having  a  copper  hue,  the  excavated  ulcer  of  either 
or  both  tonsils,  iritis,  enlarged  testicle,  node,  caries,  necrosis, 


286 


PRINCIPLES  OF  SURGERY. 


are  severally  equivocal  symptoms  of  (constitutional)  syphilis ; 
but  taken  collectively  or  as  consecutive  symptoms,  they  outweigh 
the  supposed  anti-syphilitic  counterpoise.  Constitutional  syphilis 
is  diagnosed  by  an  over-balance  of  probabilities  in  its  favour 
— this  over-balance  being  due,  not  to  the  actual  diagnostic  value 
of  each  symptom  or  probability,  but  to  their  concurrence.  So, 
also,  other  circumstances  may  corroborate  our  diagnosis.  The 
fact  of  primary  syphilis,  present  or  antecedent,  has  its  weight,  the 
weight  of  an  additional  probability,  concurring.  We  look  for  the 
remains  of  a  presumed  former  chancre  or  chancres,  and  probably, 
also,  the  vestiges  of  a  bubo  or  buboes. 

The  diagnosis  of  constitutional  syphilis,  therefore,  clearly 
illustrates  the  (diagnostic)  value  of  concurrent  symptoms. 

The  '  blood-origin '  of  symptoms  is  established,  in  like  manner, 
by  concurrent  evidence  ;  but  all  the  characters  of  blood-disease  are 
rarely  combined,  or  at  least  not  in  the  same  degree.  Thus,  con- 
stitutional syphilis  is  shown  to  be  a  blood-disease,  partly  by  the 
'  number  of  textures'  aflFected  with  some  formof  mal-nutrition,  as  of 
the  skin,  mucous  membrane,  the  iris,  periosteum,  osseous  texture, 
and  testicle  ;  partly  by  the  '  migratory'  character  of  these  local 
affections  from  skin  to  mucous  membrane,  to  the  iris,  thence  to 
the  periosteum  and  bone,  perhaps  to  the  testis ;  and  partly  by  the 
'  symmetrical '  character  of  some  such  local  affections ;  but  they  are 
not  serpiginous,  like  erysipelas. 

On  the  other  hand,  constitutional  syphilis  is  apparently  not  a 
blood-disease.  Unlike  small-pox,  it  is  neither  capable  of  being 
caught  by  '  infection '  (inhalation  of  an  atmosphere  contaminated 
thereby),  nor  of  being  propagated  by  contagion,  as  by  '  inoculation.' 

While,  however,  all  diseases  produced  by  infection  and  propa- 
gated by  contagion  are  blood-diseases,  all  blood-diseases  are  not 
thus  produced  and  propagated ;  yet  the  characters  of  '  secondary 
symptoms'  sufficiently  concur  to  establish  their  '  blood-origin.'  As 
such,  they  illustrate  the  Etiological  Principle  advanced  in  this 
chapter — the  Constitutional  origin  of  Local  disease. 

How  far  can  the  Principle  of  Rational  Prevention  be  fulfilled 
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in  the  present  state  of  Pathology  ?  A  snfficiently  early  detection 
of  the  blood-disease  in  operation  can  be  accomplished^  provided 
only  the  particular  change  which  the  blood  itself  has  undergone 
can  be  (exactly)  determined  by  chemical  analysis,  by  the  micro- 
scope, or  by  both  these  methods  of  investigation.  Then,  indeed, 
we  should  feel  justified  in  letting  a  small  quantity  of  blood  for 
examination  from  any  patient  who  has  recently  had  'primary^ 
syphilis,  without  pi'eventive  treatment  at  that  time.  Otherwise,  a 
chancre  or  chancres  may  have  healed  spontaneously  or  under 
simple  local  treatment,  and  have  remained  healed  for  some 
time ;  the  only  evidence  of  syphilis  being  the  testimony  of  the 
individual  that  the  primary  sore  was  slow,  perhaps  very  slow,  to 
heal. 

The  blood  therefore  remains  poisoned  and  ready  to  declare  its 
noxious   influence   on  nutrition — by  some  secondary  syphilitic 
disease  of  the  skin,  throat,  mouth  or  nose,  by  iritis,  or  perchance 
by  irreparable  textural  destruction  of  the  testicle,  or  by  caries  of 
the  bones.    This  impending  evil  is  sure  to  supervene  in  some 
form ;  the  storm  is  sure  to  burst.    There  follows  the  indurated 
(infecting)  chancre,  says  Ricord,*  "  a  blood-diathesis  pregnant 
with  misfortunes  and  tempests.    An  infallible  explosion  of  consti- 
tutional affections  will  ensue.    When  once  produced,  it  is  neces- 
sarily followed  by  symptoms  peculiar  to  syphilis,  and  that  within 
a  space  of  time  which,  by  long  and  patient  observation,  I  am  able 
to  determine  with  precision.  Among  patients  in  Paris,  and  who  are 
left  without  treatment,  I  affirm  with  the  greatest  certainty  that  six 
months  will  not  elapse  without  manifestations  of  syphilitic  intoxi- 
cation.'' During  this  brooding  period,  a  sufficiently  early  diagnosis 
of  the  blood-disease  might  be  accomplished,  and  advantage  taken  of 
this  one  golden  opportunity  whereby  the  inevitable  manifestations 
of  constitutional  syphilis  could  be  anticipated  by  appropriate  pre- 
ventive treatment.    But  the  time  appears  yet  distant  ere  this 
essential  diagnosis  shall  be  realised. 


*  Op.  cit. 
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Constitutional  Syphilis  shares  the  obscurity  of  other  blood- 
diseases  with  few  exceptions.  The  microscope  exhibits  nothing 
remarkable ;  chemical  analysis^  at  present,  brings  nothing  to  light. 
The  potent  virus  works  unseeuj  being  known  only  by  the  com- 
motion it  occasions.  As  when  a  diver  has  disappeared  beneath 
the  surface,  we  watch  the  troubled  waters,  without  seeing  his 
operations  in  the  deep ;  likewise  the  syphilitic  virus  having  dived 
into  the  blood,  we  know  nothing  of  its  doings  there  until  it  throws 
up  some  eruption  on  the  skin  or  mucous  membrane.  Moreover, 
as  the  debris  and  bubbles  thrown  up  by  a  diver  cannot  be  distin- 
guished from  the  commotion  produced  by  some  monster  sporting 
in  the  deep  ;  so  also  the  scales  and  pustules  of  syphilis  are  sub- 
sequent and  equivocal  signs  of  the  kind  of  poison  at  work. 
Meanwhile,  its  operation  proceeds  silently  yet  surely.  The  virus 
has  not  hitherto  been  detected  in  the  blood ;  nor  does  inoculation 
with  syphilitic  blood  manifest  any  characteristic  results.  E-icord 
failed  to  discover  inoculable  pus  in  the  blood,  even  in  veins  nearest 
the  chancre.  MM .  Ricord  and  Grassi  first  noticed  "  a  decrease 
of  the  globular  element  in  the  blood  of  persons  affected  with 
syphilis  arising  from  the  simple  or  non-infecting  chancre ;  and 
indurated  chancre  also  is  apparently  followed  by  a  diminished  pro- 
portion of  globules,  while  the  albumen  increases.  Yet  these 
changes  are  not  remarkable ;  and  to  discover  the  blood-condition 
which  precedes  the  local  manifestations  of  constitutional  syphilis, 
is  still  "  a  consummation  devoutly  to  be  wished."  Rational 
Preventive  treatment  would  then,  and  only  then,  be  possible  and 
practicable. 

In  this  brief  review  of  the  career  of  Constitutional  Syphilis,  I 
have  dwelt  on  the  difficulty  of  identifying  its  local  manifestations ; 
and  I  have  done  so  because  a  similar  indefiniteness  of  character 
prevails  in  different  degrees  throughout  the  whole  class  of  diseases 
having  a  blood-origin.  Various  forms  of  mal-nutrition,  or,  at 
least,  hypersemise, — each  of  which  taken  singly  may  not  be  cha- 
racteristic, but  a  group  or  series  of  which,  being  taken  collectively, 
together  contrast  with  all  other  local  diseases  with  which  they  can 
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be  compared, — constitute  the  evidence  by  which  diseases  of '  blood- 
origiu'  are  to  be  distinguished.  The  study,  therefore,  of  a  good 
example — like  Secondary  Syphilis — will  traini\\e  mind  to  investi- 
gate all  other  blood-diseases,  and  serve  the  highly  important 
purpose  of  showing  how  they  can  be  diagnosticated  by  virtue  of 
their  local  manifestations.  But  while  this  process  of  Analysis, 
Comparison,  and  Contrast  is  being  conducted,  that  of  Induction 
and  Generalization  should  be  employed  to  complete  our  investiga- 
tions. The  general  characters  therefore,  by  which  all  the  local 
manifestations  of  secondary  syphilis,  for  example,  are  fairly  inferred 
to  have  a  blood-origin,  finished  our  review  of  the  career  of  this 
disease,  and  illustrated  a  general  Etiological  Principle — the 
Constitutional  origin  of  Local  disease;  associated  with  which  is, 
the  Prevention  of  whatever  constitutional  cause  may  be  in  opera- 
tion, and  this  by  applying  our  present  knowledge  of  the  par- 
ticular Woodi- crasis,  from  which  the  group  of  local  manifestations 
emanate. 

Scrofula  is  another  constitutional  disease  of  '  blood-origin,' 
because  possessing  the  family  features  of  this  class  of  diseases. 
In  tracing  these  family  features  throughout  the  various  local 
manifestations  of  scrofula,  I  shall  not  include  those  of  an  allied 
blood-disease — tuberculosis ;  for  these  diseases  do  not  appear  to  be 
identical,  as  some  pathologists  have  maintained,  and  even  still 
allege.  I  endorse  the  view  held  by  Mr.  Paget,  that  this  is  their 
relation — "  the  scrofulous  constitution  implies  a  peculiar  liability 
to  the  tuberculous  diseases,  and  that  they  often  coexist."  But 
"their  differences  are  evident,  in  that  many  instances  of  scrofula 
(in  the  ordinary  meaning  of  the  word)  exist  with  intense  and  long- 
continued  disease,  but  without  tuberculous  deposit ;  that  as  many 
instances  of  tuberculous  disease  may  be  found  without  any  of  the 
non-tuberculous  affections  of  scrofula;  that,  as  Mr.  Simon  has 
proved,  while  diseases  of  "defective  power"  may  be  experi- 
mentally produced  in  animals  by  insufficient  nutriment  and 
other  debilitating  influences,  tuberculous  diseases  are  hardly  arti- 
ficially producible ;  and  that  nearly  all  other  diseases  may  coexist 
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with  the  scrofulous,  but  some  are  nearly  incompatible  with  the 
tuberculous."* 

Scrofula — thus  distinguished  from  tuberculosis — exhibits  itself 
locally  by  '  mal-nutrition  and  chronic  inflammation.'  This  inflam- 
mation is  scarcely  expressed  by  pain,  or  heat,  or  redness,  but 
rather  by  swelling,  more  or  less  considerable  and  doughy,  slowly 
enlarging,  and  tending  to  suppuration  ;  yet  scrofulous  suppuration 
is  unwilling,  so  to  speak,  and  the  pus  a  mixture  of  curd  and  serum. 
Should  a  scrofulous  abscess  point,  the  skin  thins,  but  gradually, 
and  assumes  a  purplish  tint ;  an  irregular  rent  follows  after  some 
time,  and  the  flaky  matter  rolls  out.  Perhaps  this  aperture  gets 
blocked  up  and  imperfectly  closed ;  the  matter  reaccumulating,  again 
to  be  discharged,  and  so  on  from  time  to  time.  Or  the  aperture 
may  remain  free,  with  puffy  everted  edges  of  a  purplish  colour, 
and  the  discharge  continue — now  thick,  now  thin.  The  scrofu- 
lous ulcer  which  eventually  results  is  equally  indolent.  It  persists, 
with  a  thin,  livid,  undermined  margin,  large,  pale,  flabby  granu- 
lations, and  a  gleety  discharge ;  although  sometimes  pretending  to 
heal,  by  this  discharge  crusting  over  its  surface.  Should  cica- 
trization ensue,  the  scrofulous  cicatrix  appears  drawn,  puckered, 
and  incomplete.  Small  bridges  form  across  the  ulcer,  underneath 
which  a  probe  can  be  passed  readily,  in  and  out,  here  and  there. 
Nature  does  but  "  skin  and  film  the  ulcerous  spot." 

These  general  characters  distinguish  scrofulous  inflammation ; 
but  the  local  manifestations  of  scrofula  present  the  usual  characters 
of  blood-disease. 

Thus,  scrofula  is  essentially  a  '  pervading'  disease.  It  blossoms 
and  bears  fruit  chiefly  in  the  absorbent  glands,  in  the  skin  and 
cellular  texture,  mucous  membranes,  bones  and  joints,  eyes, 
salivary  glands,  tonsils,  ears,  breasts,  and  in  the  testicles.  Then, 
again,  in  some  cases,  various  parts  are  simultaneously  afl"ected,  in 
others  consecutively ;  the  scrofulous  affection  '  migrating'  from 
one  texture  or  part  to  another  texture  or  part.    But  then-  order 


*  Surg.  Pathology,  1853,  vol.  ii. 
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of  priority  cannot  be  stated  with  accuracy.  In  some  textures,  the 
scrofulous  affection  is  more  pronounced  than  in  others. 

Absorbent  glands,  so  called,  appear  to  invite  the  deposit  of 
scrofulous  matter.  At  first  soft  and  fleshy,  these  glands  enlarge 
and  harden ;  "  portions  of  each  gland  are  observed  to  have  alto- 
gether lost  their  flesh  colour,  and  acquired  a  degree  of  trans- 
parency, and  a  texture  approaching  to  that  of  cartilage."*  At 
length,  a  soft,  white,  or  yellowish,  curd-like  substance  is  deposited. 
Glandular  tumoui's,  thus  formed  about  the  neck  and  groin, 
sometimes  attain  an  enormous  size ;  in  the  latter  situation,  being 
perhaps  half  as  large  as  the  head  of  a  new-born  child.  An 
enlarged  scrofulous  gland  is  not  necessarily  impervious — at  least, 
mercury  can  be  injected  in  many  instances. t  Scrofulous  glands 
are  remarkably  indolent,  but  eventually  they  soften  and  dis- 
charge the  characteristic  pus,  —  flaky  and  ichorous,  perhaps 
cretaceous  matter  ;  or  they  remain  as  soft  and  spongy  tumours, 
beneath,  a  thin,  silky  cuticle,  vrhicb  frequently  breaks  and 
oozes;  or  they  waste,  and  are  at  length  represented  only  by 
"  a  few  bands  of  condensed  cellular  tissue  attached  to  the  cica- 
trized integument."J 

Absorbent  vessels  are  said  to  be  rarely  the  receptacles  of 
scrofulous  matter,  but  that  there  are  such  instances  on  record. 

Chronic  enlargement  with  suppuration  of  the  lymphatic  glands 
is  one  of  the  earliest  characteristic  manifestations  of  scrofula.  In 
childhood,  therefore,  these  glands  may  be  found  as  just  described, 
in  various  stages  of  scrofulous  inflammation  and  suppuration.  Yet 
this  is  a  rare  event  in  children  under  two  years  of  age.  Thomson 
witnessed  it  earlier  than  this,  and  Cullen  mentions  a  case  in  which  the 
disease  broke  out  at  the  very  early  period  of  three  months.  Taking 
the  other  extreme,  Thomson  found  the  mesenteric  glands  affected 
with  scrofulous  inflammation  in  persons  of  veri/  advanced  age. 

In  various  parts,  also,  of  the  body,  the  lymphatic  glands  may 
become  scrofulous.    Those  in  the  neck — glandules  concalenata — 

*  Med.-Chir.  Trans.  Edin.,  vol.  i.  p.  6S3.  Abercrombio. 
t  Cyclop.  Practical  Medicine,  1834,  vol.  iii.  p.  705.         J  Ibid. 
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are  perhaps  most  frequently  aflFected ;  and,  according  to  Thomson's 
experience,  scrofulous  enlargement,  &c.  of  these  glands  is  more 
commonly  symptomatic  of  irritation  in  neighbouring  parts  than  an 
idiopathic  condition, — provided,  in  either  case,  the  scrofulous 
diathesis  be  present.  This  enlargement  of  the  cervical  glands  is 
apt  to  arise  from  slight  and  transitory  injuries  and  affections  of 
the  hairy  scalp,  ears,  eyes,  nose,  and  more  particularly  from  slight 
and  temporary  affections  of  the  teeth,  gums,  and  other  parts 
within  the  mouth.  Decay  of  the  first  teeth  is  often  the  imme- 
diate cause  of  scrofulous  glandular  swellings  in  the  neck,  but  their 
eruption,  seldom  or  never.* 

The  axillary  and  crural  glands  are  less  frequently  affected  than 
those  of  the  neck ;  and  Thomson  believes  that  their  enlargement 
also  is  symptomatic,  in  this  case,  by  absorption  of  scrofulous 
matter  from  parts  more  or  less  remote.  This  authority  was 
acquainted  Avith  but  few  instances  of  idiopathic  scrofulous 
swellings  of  the  glands  in  the  groin  or  armpit.  The  mesenteric 
glands  are  very  liable  to  undergo  scrofulous  inflammation,  consti- 
tuting that  formidable  disease,  tabes  mesenterica,  by  arresting  the 
absorption  and  passage  of  chyle  through  these  glands,  and  thus 
inevitably  depriving  the  whole  body  of  its  nutriment.  A  tumid 
abdomen,  with  progressive  emaciation,  begets  suspicion  of  this 
disease ;  while  detection  of  the  mesenteric  mass,  by  palpation 
and  percussion,  will  go  far  towards  confirming  our  diagnosis. 
Besides,  however,  the  physical  signs,  and  their  interpretation,  which 
Pathology  supplies,  there  are,  as  regards  all  diseases,  with  few 
exceptions,  other  circumstances  whose  evidence  should  be  weighed. 
We  look  for  the  concurrence  of  some  other  expressions  of  the 
scrofulous  diathesis.  Age,  also,  should  be  taken  into  account ;  but, 
in  this  respect,  Thomson  found  the  mesenteric  glands  affected  in 
children  two  years  old,  in  persons  between  twenty  and  thirty,  and 
in  those  who  had  passed  their  sixtieth  year. 

The  cellular  texture  is  peculiarly  liable  to  exhibit  scrofulous 
swellings,  bordering  on  suppuration  or  actual  collections  of  matter. 


Lectures  on  Inflammation,  p.  157. 
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In  the  subcutaneous  cellular  tissue^  small  nodules  are  apt  to 
form,  closely  resembling  scrofulous  glands  in  appearance.  Of  this 
kind  are  the  swellings  described  by  Thomson  as  being  "  soft  and 
pufly,"  and  having  little  or  no  disposition  to  suppurate.  "  They 
often  appear  very  suddenly ;  and  from  the  absence  of  pain  and 
discoloration,  they  may  exist  a  long  time  without  being  perceived. 
They  are  usually  of  an  oval  figure,  and  seem  to  be  produced  by 
the  effusion  of  a  fluid  into  the  interstices  of  the  cellular  texture ; 
they  are  very  variable  in  their  size,  being  one  day  more  prominent 
and  tense,  and  the  next  more  flaccid."  Subcutaneous  abscesses 
may  form,  and  are  usually  numerous.  When  an  absorbent  gland 
suppurates  and  bursts,  a  fistulous  sore  is  the  result;  but  abscess 
in  the  subcutaneous  cellular  texture  commonly  terminates  in  an 
open  scrofulous  ulcer. 

In  the  sheaths  of  muscles,  large  chronic  abscesses  sometimes 
gather  insidiously,  containing  the  pus  which  characterises  scrofu- 
lous suppuration. 

The  skin  is  more  than  liable — it  is  prone — to  scrofulous 
eruptions  and  ulceration.  Its  wrinkled  seams  and  puckered 
scars  are  familiar  to  common  observation.  And  these  vestiges 
are  not  unfrequently  '  symmetrically^  disposed  on  either  side 
of  the  body.  Indeed,  this  symmetrical  distribution  is  more 
common  in  scrofulous  affections  of  the  skin,  or  at  least,  is  more 
apparent  in  that  texture  than  in  those  of  other  textures.  An 
instance  of  remarkably  symmetrical  scrofulous  scars  on  the  neck 
and  fore  part  of  the  chest,  in  a  patient  of  mine  at  the  Royal  Free 
Hospital,  is  described  in  the  previous  chapter.  According  to 
the  special  experience  of  Erasmus  Wilson,*  cutaneous  scrofula 
is  presented  in  two  conditions — that  of  tubercles,  and  that  of 
ulcers.  Scrofulous  tubercles  are  small,  purplish  or  livid,  indolent 
tumours.  They  soften  internally  and  discharge  an  imperfect  pus, 
remain  open  or  fistulous  for  a  long  time,  and  on  disappearing, 
frequently  leave  hard  knots  in  the  skin.   They  appear  on  the  neck 


*  Diseases  of  the  Skin,  1857. 
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and  face,  and  near  ulcers  resulting  from  inflammation  of  the 
absorbent  glands.  When  such  tubercles  have  partially  discharged 
their  contents,  a  crust  of  inspissated  matter  forms,  which  being 
rubbed  off  occasionally,  exhibits  an  open  sore,  with  an  ichorous 
discharge,  and  no  disposition  to  heal.  Eventually  an  ugly  cicatrix 
or  scar  marks  the  site  of  these  sores.  Usually  but  one  scrofulous 
tubercle  arises ;  sometimes  a  group  of  three  or  four  close  together, 
vphich  may  have  a  circular  arrangement,  enclosing  an  area  of 
thin,  shining,  livid  or  purplish  skin.  Rings  of  this  kind  occur 
chiefly  on  the  back  of  the  hands  and  feet.  They  are  very 
intractable. 

The  characters  of  the  scrofulous  ulcer  need  not  be  repeated. 
An  irregular,  livid,  and  puckered  scar  is  its  remnant.  Such  cica- 
trices are  seen  mostly  in  the  neck,  near  enlarged  glands,  and  in 
the  neighbourhood  of  joints. 

Inflammation  of  the  matrix  of  one  or  other  of  the  nails  is  not 
uncommon,  more  particularly  in  young  persons  having  the  scro- 
fulous diathesis.  Scrofulo-derma  ungueale,  so  named,  begins  by 
inflammation  of  the  skin  immediately  around  the  edges  of  the 
nail  about  to  be  affected ;  then  follows  considerable  swelling,  with 
vivid  redness  of  the  end  of  the  finger,  extending  even  to  the  bone, 
and  presenting  the  appearance  of  a  clubbed  finger.  The  nail  is 
shed,  disclosing  an  angry  raw  surface,  upon  which,  from  time  to 
time,  there  re-appears  a  rugged,  ill-formed,  and  imperfect  nail. 
Fungous  granulations  and  unhealthy  pus  continue  for  perhaps 
many  months. 

Other  cutaneous  juanifestations  of  scrofula  are  noticed  by 
some  writers.  Porrigo  favosa,  larvalis,  and  furfurans;  eczema 
impetiginodes  and  rubrum,  in  their  chronic  forms ;  and  that 
variety  of  lupus  which  appears  as  small,  red,  button-like,  indolent 
tubercles,  chiefly  on  the  lips  and  nose,  occasionally  on  the  genitals. 
These  tubercles  excoriate  and  run  into  eroding  ulcers,  with  pale, 
shining,  spongy  granulations  and  encrusted  margins ;  or  perhaps 
this  work  of  destruction  is  concealed  by  a  thick  incrustation, 
which  every  now  and  then  drops  ofi^,  exposing  its  subjacent  ravages. 
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The  osseous  system  and  the  joints  seem  to  invite  scrofulous 
inflammation — in  this  respect  contrasting  with  the  indisposition 
evinced  by  these  structures  towards  the  syphilitic  poison,  unless 
reinforced  by  mercury.  The  bones  and  joints,  then,  are  conspi- 
cuous in  the  history  of  scrofulous  manifestations.  And  both  may 
be  coupled  together,  because  it  is  near  to  joints  that  the  bones  are 
commonly  affected.  In  the  extremities  of  long  bones,  or  in  the 
bones  of  the  carpus  and  tarsus,  their  cancellated  portion, 
chiefly,  undergoes  that  series  of  structural  changes  described  in 
Chapter  XI.  So  also  the  symptoms,  or  rather,  signs  by  which 
these  changes  are  denoted,  are  there  traced  consecutively.  A 
reiteration  of  both  may,  therefore,  be  here  omitted.  I  allude 
to  scrofulous  caries.  Sometimes  this  species  of  mal-nutrition 
runs  its  course  within  the  shaft  of  a  long  bone,  but  generally 
speaking,  as  I  have  said,  in  the  neighbourhood  of  joints.  The 
latter  are  secondarily  invaded,  and  then  this  caries  appears  under 
the  denomination  of  "scrofulous  disease"  of  the  joints.  An 
inflammation  of  the  synovial  membrane,  known  as  "  scrofulous 
synovitis,"  was  formerly  regarded  as  a  primary  and  distinct 
disease.  More  than  probably,  however,  this  is  that  (synovitis) 
which  arises  by  extension  of  the  destructive  process  from  the 
cancellated  bone. 

In  the  career  of  scrofula,  mucous  membranes  are  not  exempt 
from  harm,  particularly  if  its  blood-relation,  tuberculosis,  be  con- 
sidered an  ally.  The  eyes,  ears,  nose,  upper  lip,  tongue,  tonsUs, 
salivaiy  glands,  and  larynx,  severally  exhibit  scrofulous  inflamma- 
tion ;  yet  this  is  not  altogether  limited  to  the  mucous  membrane 
in  connexion  with  these  parts. 

Scrofulous  ophthalmia  is  a  variety  of  conjunctivitis,  charac- 
terized by  great  intolerance  of  light ;  so  that  the  child  (for  this 
affection  occurs  mostly  in  young  subjects)  seeks  a  dark  room,  or 
buries  its  head  in  the  bed-clothes,  and  screws  its  brows  together 
with  screaming  agony  on  any  attempt  being  made  to  examine  the 
eyeball.  From  habitually  endeavouring  to  exclude  the  light,  the 
corrugator  and  orbicularis  muscles  become  hypertrophied,  even- 
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tually  giviug  a  remarkable  heaviness  of  expression.  When  the 
eyelids  are  separated^  a  copious  flow  of  tears  trickles  down  the 
cheek,  excoriating  the  face.  The  eyeball  is  now  involuntarily 
up-turned  to  avoid  the  light^  a  patchy  redness  is  observable  on  the 
conjunctiva,  and  vesicles  or  pustules  are  seen  here  and  there  at 
the  margin  or  on  the  surface  of  the  cornea.  These  pustules  burst 
and  expose  small  ulcers.  Frequently  an  interstitial  deposit  over- 
shadows the  whole  cornea,  which  thus  becomes  thickened  and 
opaque  (pannus),  projecting  also,  so  that  the  eyelids  cannot  be 
closed.  This  is  one  destructive  sequel,  and  should  ulceration  of 
the  cornea  not  terminate  comparatively  favourably — in  specks  of 
opacity,  perforation  of  the  anterior  chamber  is  inevitable,  the 
aqueous  humour  is  discharged  with  prolapsus  of  the  iris,  and  the 
eye  collapses. 

Fretting  ulceration  of  the  meibomian  glands,  attacking  the 
margin  more  especially  of  the  eyelids,  and  known  as  ophthalmia 
tarsi,  is  a  frequent  concomitant  of  scrofulous  ophthalmia ;  or  this 
diseased  condition  extends  to  the  iris,  giving  rise  to  scrofulous 
iritis.  But  there  is  nothing  characteristic  about  this  variety  of 
iritis,  taken  per  se ;  and  indeed  it  is  only  as  one  of  a  series  of  local 
manifestations  that  we  venture  to  designate  this  '  scrofulous'  iritis, 
and  refer  the  whole  series  to  one  and  the  same  constitutional  cause 
in  operation. 

The  organs  of  hearing  do  not  escape.  Chronic  suppuration 
perforates  the  tympanum ;  the  ossicula  crumble,  loosen,  and  are 
washed  out  by  the  discharge. 

The  nose  assuredly  enjoys  no  immunity.  Habitual  swelling, 
ulceration,  and  fetid  discharge  from  the  pituitary  membrane — 
ozsena — may  or  may  not  be  accompanied  with  caries  and  discharge 
of  portions  of  the  spongy  bones. 

The  upper  lip  is  commonly  tumid,  protuberant,  and  chapped. 
Fissures  also  and  ulcerated  spots  are  seen  on  the  tongue.  Nodules, 
moreover,  superficially  imbedded  in  the  substance  of  this  organ  are 
said  to  arise  in  most  instances,  and  to  present  the  following  cha- 
racters.   They  vary  in  size  from  a  small  shot  to  that  of  a  horse- 
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bean;  are  painless,  imless  subjected  to  firm  pressure,  which  occa- 
sions a  pricking  sensation.  The  superimposed  mucous  membrane 
reddens,  soon  breaks  in  the  centre,  and  forms  an  ulcer,  which 
spreads  and  destroys  by  sloughiug  erosion;  accompanied  with 
much  pain,  profuse  salivation,  furred  tongue,  and  fetid  breath. 
If  cicatrization  ensue,  hardness  still  remains;  fresh  nodules  also 
form  in  other  parts  of  the  tongue.* 

Chronic  and  .considerable  enlargement  of  the  tonsils,  with 
perhaps  indolent  ulceration,  is  another  outbreak  of  the  scrofulous 
diathesis ;  so  likewise  is  swelling  of  the  sub-lingual,  sub-maxillary, 
and  occasionally  the  parotid  salivary  glands ;  but  these  affections 
alike  owe  their  significance  to  the  invariable  coexistence  of  other 
local  diseases  of  more  unequivocally  scrofulous  origin. 

This  remark  holds  good  of  another  inflammation  of  mucous 
membrane,  and  the  last  which  T  shall  notice  in  connexion  with 
scrofula.  Chx'onic  laryngitis  may  be  due  to  this  constitutional 
cause.  The  vocal  cords  become  thickened  ;  the  voice  therefore  is 
hoarse  or  squeaking,  and  the  breathing  embarrassed ;  a  tickling 
cough  from  time  to  time  ejects  a  slimy,  not  frothy,  expectoration, 
streaked  with  blood  perhaps ;  or  the  sputa  are  muco-purulent.  In 
either  case  the  breathing  is  relieved  by  this  expectoration ;  but 
eventually  ulceration  of  the  rima  glottidis  renders  its  closure 
imperfect,  the  act  of  coughing  incomplete,  and  expectoration  there- 
fore difficult;  respiration  is  proportionately  more  embarrassed. 
Should  ulceration  of  the  epiglottis  supervene,  there  wiU  be  a 
corresponding  difficulty  of  deglutition.  I  need  not  enlarge  this 
description  ;  sufficient  for  my  purpose  to  identify  chronic  laryn- 
gitis, while  the  invariable  coexistence  of  other  local  affections  of 
more  exclusively  scrofulous  origin  associates  this  disease  with  that 
series  of  local  manifestations  which  proceed  from  the  scrofulous 
blood-crasis. 

In  like  manner  I  have  to  notice  a  certain  mammary  tumour, 
first  described  by  Sir  A.  Cooper.t    "  In  young  women,"  says  this 

*  Cjclop.  Pract.ical  Medicine,  1834,  vol.  iii.,  art.  Scrofula, 
t  Diseases  of  the  Breast,  1829,  chapter  viii. 
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author,  "who  have  enlargement  of  the  cervical  glands,  I  have 
sometimes,  though  rarely,  seen  tumours  of  a  scrofulous  nature  form 
in  their  bosoms,  confined  in  most  cases  to  a  single  tumour  in  one 
breast ;  but  in  one  case  two  existed  in  one  breast,  and  one  in  the 
other."  They  are  entirely  unattended  with  pain,  are  distinctly 
circumscribed,  are  very  smooth  on  their  surfaces,  and  scarcely 
tender  to  pressure.  They  are  very  indolent,  but  vary  with  the 
state  of  the  constitution,  diminishing  as  it  improves,  and  increasing 
as  the  general  health  is  deteriorating.  They  can  only  be  distin- 
guished from  simple  chronic  inflammation  of  the  breast,  by  the 
absence  of  tenderness,  and  by  the  existence  of  other  diseases  of  a 
similar  kind  in  the  absorbent  glands  of  other  parts  of  the  body. 
They  produce  no  dangerous  effects,  and  do  not  degenerate  into 
malignancy." 

Lastly,  a  peculiar  enlargement  of  the  testicle,  or  rather,  of  the 
epididymis,  is  worthy  of  special  notice  among  the  local  manifesta- 
tions of  scrofula ;  and  it  particularly  exhibits  the  usual  characters 
of  stealthiness  and  slow  development.  A  small  nodule,  consisting 
of  yellow  friable  matter  deposited  within  the  tubules  or  ducts, 
appears  generally  at  one  end  of  the  epididymis ;  little  pain  or 
tenderness  attends  this  structural  change,  and  it  may  progress 
without  complaint.  Another  and  another  such  nodule  forms  on 
the  sui'face  of  the  testis,  but  generally  connected  with  the  epidi- 
dymis, which  becomes  beset  with  three  or  four  small  tumours. 
Thus  the  testicle  itself  feels  enlarged  and  irregular  at  an  early 
stage  of  this  disease. 

It  has  been  stated*  that  scrofulous  matter  is  also  deposited! 
within  the  body  of  the  testis,  in  the  form  of  pearly  or  greyish 
bodies,  of  the  shape  and  size  of  millet-seeds,  i.e.  grey  granularj 
tubercles,  which  I  suppose  this  description  denotes.  That  these 
tubercles  have  a  linear  arrangement,  like  strung  beads,  less  abun- 
dant and  less  regular  in  the  anterior  part  of  the  organ  than 
towards  the  rete-testis,  where  they  are  closely  set,  and  sometimes 


*  Diseases  of  the  Testis,  Curling,  1856. 
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conflueut ;  and  that  they  undergo  transformation  into  a  yellow 
friable  cheesy  substance,  which  at  a  later  period  softens,  and  is 
often  broken  up  into  a  curdy  purulent  fluid,  the  gland-structure 
being  absorbed  to  give  place  to  this  tuberculous  matter.  But, 
if  tubercles  are  deposited  within  the  testicle  itself,  this  struc- 
tural change  signifies  little  in  reference  to  an  early  and  exact 
diagnosis,  for  the  "  testis  is  often  masked  by  small  local  effusions 
of  fluid  in  the  tunica  vaginalis,"  the  surfaces  of  which  are  par- 
tially adherent. 

Now,  the  epididymis  may  remain  nodose  for  many  months ; 
the  nodules  quiescent,  or  enlarging  very  slowly,  and  becoming 
painful.  At  length  one  declares  itself  more  than  the  rest,  attaches 
itself  to  the  skin,  which  then  assumes  a  purplish  discoloration, 
ulcerates,  and  discharges  a  curdy  purulent  matter — the  substance 
of  the  nodule.  Other  nodules  undergo  successively  this  process 
of  disintegration,  softening,  and  evacuation ;  but,  unlike  healthy 
abscesses,  they  do  not  heal.  Fistulous  openings  obstinately  con- 
tinue to  exude  a  mixed  discharge — now  curdy,  now  serous,  now 
seminal ;  and  in  this  advanced  stage  of  the  disease,  destruction  of 
more  or  less  of  the  gland-substance  is  inevitable.  According  to 
Sir  B.  Brodie's  observations,*  occasionally  one  testis  is  completely 
disorganized  ;  more  frequently  the  organ  is  only  partially  destroyed, 
and  a  considerable  portion  of  the  glandular  structure  remains 
unimpaired.  Sometimes  the  disease  is  confined  to  one  testicle  j 
sometimes  both  are  similarly  involved. 

By  this  process  of  disorganization  and  protracted  discharge 
the  testicle  is  drilled  and  worm-eaten,  as  it  were;  so  that  even- 
tually the  organ  collapses  and  shrivels  up — a  fragment  only  of 
its  former  self.  There  is  seldom,  therefore,  any  protrusion  of 
gland-substance  through  the  fistulous  scrotum  ;  on  the  contrary, 
in  a  favourable  case  the  apertures  gradually  become  inverted  and 
depressed, — leaving,  after  the  lapse  of  time,  a  puckered  cicatrix, 
adherent  to  the  remaining  portion  of  gland,  as  a  lasting  record  of 
all  this  mischief. 


*  London  Med.  Gazette,  vol.  iii.  p.  377. 
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In  concluding  this  summary  of  many  local  diseases,  which, 
possessing  the  same  general  characters,  are  fairly  associated  under 
the  name  of  Scrofula,  it  is  impossible  to  overlook  at  least  two 
general  facts  that  indicate  their  blood-origin.  These  diseases  are 
perversions  of  nutrition  in  '  many'  textures  and  organs ;  and  they 
'  migrate'  from  one  locality  to  another.  So,  therefore,  scrofula  is, 
properly  speaking,  a  blood-disease,  and  the  diseases  alluded  to  are 
local  manifestations  of  a  constitutional  cause  in  operation. 

Now,  certain  bodily  organizations  evince  a  tendency  to  scro- 
fula, and  beget  a  suspicion  that  it  will  declare  itself  in  some  way, 
sooner  or  later.  Individuals  thus  constituted  are  ever  verging  on 
this  morbid  condition,  with  threatenings  of  its  outbreak  here  or 
there ;  but  it  must  be  confessed  that  no  one  '  temperament '  alone 
possesses  this  (scrofulous)  character.  It  is  the  tendency  t)f  those 
whose  circulation  is  habitually  weak — are  leuco -phlegmatic — who 
have  flabby  muscles,  a  dull  muddy  complexion,  large  heads,  pigeon- 
breasts,  tumid  bellies,  and  large  joints  ;  but  then  the  strumous 
tendency  is  manifested  in  those  persons  also  who,  with  a  more 
active  circulation,  are  rather  of  the  sanguine  temperament,  have 
firmer  muscles,  a  clear,  transparent,  ruddy  complexion,  which 
readily  assumes  a  purple  or  livid  hue  by  exposure  to  cold.  The 
circulation,  although  active,  is  susceptible.  Chilblaius,  therefore, 
not  uncommonly  occur  in  children  of  this  temperament ;  while 
their  yellow  or  reddish  hair,  large  lustrous  blue  eyes,  crimson- 
patched  cheeks,  and  pouting  upper  lip,  are  associated  with  that 
lively,  impulsive,  affectionate,  and  precocious  disposition  which  so 
often  raises  hopeful  expectations,  never  to  be  realized. 

In  contrast,  however,  with  this  organization  and  with  these 
mental  endowments,  the  same  strumous  tendency  may  be  evinced 
in  the  highest  degree  by  those  who,  without  any  marked  character 
of  circulation,  are  habitually  subject  to  biliousness.  In  such 
persons  the  liver  seems  to  be  their  weak  point.  Sluggish,  yet 
enduring  power  is  theirs  also;  and  hair  approaching  black  in 
colour,  a  dark  olive  or  yellowish  complexion,  and  dry  skin,  are 
aptly  associated  with  a  gloomy,  often  resolute,  and  reflective  dis- 
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position.  Theirs  is  the  melancholic  temperament.  These  are 
the  chief  signs  of  the  scrofulous  diathesis,  although  it  may  appear 
also  in  persons  of  the  nervous  temperament ;  and,  indeed,  this  ten- 
dency can  be  induced  in  those  who  are  congenitally  most  indisposed 
to  it  when  subjected  to  circumstances  favourable  to  its  develop- 
ment. 

AYhatever  impairs  the  nutritive  qualities  of  the  blood  and  its 
circulation,  predisposes  to  scrofula ;  therefore,  deficient  or  defective 
food,  insufficient  ventilation,  want  of  cleanliness  and  excretion,  poor 
clothing,  cold,  damp,  and  even  dark  localities,  with  other  circum- 
stances of  similar  character,  are  the  nurseries  and  nurses  of  this 
blood-disease.  At  the  same  time,  individual  predisposition,  as 
usual,  plays  its  part ;  for  among  a  family  of  children  in  precisely 
the  same  hygienic  circumstances,  one  becomes  scrofulous,  while  the 
rest  escape. 

But  all  these  causes,  whether  '  internal '  or  '  external,^  alike 
join  issue  in  the  blood;  so  that  I  have  spoken  of  its  morbid  condi- 
tion as  the  origin,  or  immediate  cause,  of  the  various  local  scrofulous 
manifestations.  They  also  concur  in  indicating  some  morbid 
condition  of  the  blood.  What  is  this  ?  The  only  sure  way  of 
(rationally)  fulfilling  the  Principle  of  Prevention  as  regards  the 
.  manifestations  of  Scrofula,  presupposes  the  earliest  and  most 
exact  knowledge  of  the  particular  hloodi-crasis  in  operation,  or 
about  to  be.  Of  causes  not  immediate,  some  only  in  the  shape 
of  predisposition  cannot  be  removed ;  these,  however,  by  them- 
selves, may  prove  insufficient  to  induce  scrofula ;  other  such  causes, 
being  external,  can  be  removed :  but  all  the  hygienic  conditions 
conducive  to  scrofula  are  not  known ;  some  remain  undetected  ; 
and  as  these  (remote)  causes  in  like  manner  are  reflected  in  the 
blood-crasis,  the  question  of  prevention  necessarily  involves  this 
essential  element  in  the  pathology  of  scrofula.  Yet  what  says 
pathological  chemistry  on  this  point  ?  That  the  blood  is  rich  in 
its  amount  of  fibrin,  but  this  of  inferior  plastic  quality,  and  poor 
in  its  proportion  of  red  corpuscles ; — such  is  the  answer  given 
by  Andral  and  Gavarret :  that  the  "  solids  of  the  serum  "  are  in- 
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creased,  and  the  "  blood-globules  "  dimiuished,  was  the  reply  of 
Dr.  Gloveij*  according  to  his  analysis ;  and  so  on  I  might  enume- 
rate the  conclusions  of  many  other  distinguished  chemists. 

With  these  indefinite,  if  not  conflicting,  views  to  guide  the 
Preventive  practitioner,  it  is  vain  to  hope  for  success  with  any 
justifiable  confidence.  When,  therefore,  either  a  predisposing 
temperament,  or  (external)  hygienic  conditions  favourable  to 
scrofula,  are  met  with,  it  is  impossible,  in  the  present  state  of 
knowledge,  to  interpose  any  measures  which,  restoring  the  blood 
to  its  healthy  condition,  and  at  a  sufficiently  early  period,  are 
entitled  to  be  considered  preventive  of  scrofulous  diseases  of 
nutrition. 

Scurvy  and  Purpura  are  diseases  obviously  of  '  blood-origin 
they  are  therefore  here  placed  in  the  same  category  as  Secondaiy 
Syphilis  and  Scrofula.  And  as  with  them,  so  with  scurvy  and 
purpura :  taking  consecutively  the  Etiological  Principle  involved  in 
'blood-origin,'  and  its  Preventive  consideration;  we  have,  in  the 
first  instance,  to  draw  the  line  of  distinction  betwixt  these  diseases 
and  all  others,  and  between  themselves.  Their  diagnosis  demands 
our  first  consideration. 

Now,  the  characteristic  phenomena  of  these  diseases  are  easily 
recognised.  Both,  as  regards  their  local  manifestations,  are 
'  hemorrhages'  into  many  textures,  contemporaneously  or  consecu- 
tively ;  and  it  will  be  readily  imagined  that  these  hemorrhages 
occur  with  greater  facility  in  some  textures  than  in  others.  Into 
cellular  tissue,  for  example,  blood  is  very  apt  to  escape.  I  have 
alreadyt  briefly  described  the  appearances  presented  in  scurvy.  A 
sallow  and  dejected-looking  man,  whose  strength  has  been  gradually 
failing,  is  at  length  prostrate.  Our  patient's  gums  are  turgid, 
spongy,  and  rotten ;  they  bleed  on  the  slightest  pressure ;  the  teeth 
loosen  in  their  sockets  and  drop  out.  This  fungous  condition  of 
the  gums  ceases  abruptly  at  the  reflexion  of  the  mucous  mem- 
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brane  to  the  lips,  which  are  extremely  pale;  so  also  are  the 
tougue,  fauces,  and  inside  of  the  cheeks.  In  some  rare  instances, 
however,  this  lividity  extends  nearly  all  over  the  hard  palate.  Red 
or  livid  spots  are  found — principally  on  the  legs — together  with 
bruised-looking  patches,  of  a  yellowish-green  colour,  swollen  and 
hard  as  brawn. 

Extensive  effusions  of '  fibrin,^  rather  than  pure  blood, — forming 
very  hard,  broad,  and  painful  swellings, — are  found  imbedded  in 
the  deep  cellular  texture  and  between  muscles.  Over  these 
fibrinous  mats,  the  skin  sometimes  retains  its  natural  colour,  but 
usually  appears  bruised — is  always  thickened  and  brawny,  and 
adherent  to  the  subjacent  textures.  Swellings  such  as  these  occur 
pai"ticularly  in  the  thighs  and  legs,  but  most  commonly  in  the 
hams,  occasioning  stiffness  and  contraction  of  the  knee-joint. 
Nodes  also  arise  from  this  effusion  taking  place  between  the 
bones  and  their  periosteal  investment ;  the  tight  swellings  formed 
thereby  giving  great  pain  upon  the  slightest  motion,  even  by 
turning  in  bed.  None  of  these  effusions,  whether  of  fibrin  or 
blood,  ever  suppurate;  nor  do  the  nodes  just  mentioned,  how- 
ever large  their  size,  ever  cause  the  bone  to  exfoliate. 

The  dark  livid  or  purple  colour  of  scurvy  overshadows  any 
skin-eruptiou,  wound,  or  ulcer,  which  may  chance  to  be  present 
during  this  disease.  A  dark  grumous  coagulum  juts  out  from  the 
surface  of  an  ulcer ;  and  this — which,  owing  to  its  appearance,  has 
been  named  by  sailors  bullock's  liver — often  attains  an  incredible 
size  in  the  course  of  a  single  night.  To  conclude  the  catalogue 
of  hemorrhagic  lesions,  repeated  issues  of  blood  from  the  nose  are 
common ;  blood  may  be  coughed  up  or  vomited,  lost  by  the 
bowels,  and  perhaps  passed  with  the  urine. 

Scurvy  is  apt  to  prove  fatal  suddenly,  from  exhaustion.  This 
remarkable  feature  in  its  career,  with  others  of  instructive  moment, 
were  exemplified  iu  an  equally  remarkable  manner  during  Lord 
Anson's  expedition,  1740-44.  The  narrative  states  : — "  Many  of 
our  people,  though  confined  to  their  hammocks,  ate  and  drank 
heartily,  were  cheerful,  and  talked  with  much  seeming  vigour  and 
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in  a  loudj  strong  tone  of  voice ;  yet^  on  their  being  the  least 
moved,  though  it  was  only  from  one  part  of  the  ship  to  another, 
and  that  in  their  hammocks,  they  immediately  expired ;  others, 
who  confided  in  their  seeming  strength,  and  resolved  to  get  out  of 
their  hammocks,  died  before  they  could  reach  the  deck.  It  was 
no  uncommon  thing  for  those  who  could  do  some  kind  of  duty 
and  walk  the  deck,  to  drop  down  dead  in  an  instant,  on  any 
endeavour  to  act  with  their  utmost  vigour;  many  of  our  people 
having  thus  perished  during  the  course  of  this  voyage." 

Similar  phenomena  characterize  Purpura,  but  there  is  not  the 
same  marked  dejection  and  feebleness,  nor  are  the  gums  always 
fungous.  Extravasation  of  blood  occurs  in  the  form  of  small, 
round,  purple  spots,  rather  than  parti-coloured  blotches.  These 
spots  of  blood  are  scattered  in  almost  every  texture.  According 
to  Dr.  Watson's  experience,*  they  are  not  peculiar  to  the  skin,  nor 
to  the  subcutaneous  tissues,  but  occur  occasionally  upon  all  the 
internal  surfaces  also,  and  within  the  substance  of  the  viscera. 
For  example,  on  the  mucous  membrane  of  the  mouth,  throat, 
stomach,  and  intestines ;  on  the  pleurse  and  pericardium,  in  the 
chest ;  on  the  peritoneal  investment  of  the  abdominal  organs ; 
in  the  substance  of  the  muscles  ;  and  even  upon  the  membranes  of 
the  brain,  and  in  the  sheaths  of  the  larger  nerves ;  and  they  may 
be  accompanied  with  large  extravasations  of  blood  in  most  of  the 
vital  organs  of  the  body.  Such  lesions  are  necessarily  perilous. 
Bateman  states  that  he  witnessed  three  instances  in  which  persons 
were  carried  off,  while  affected  with  purpura,  by  hemorrhage  into 
the  lungs.  Watson  saw  two  post-mortem  examinations,  in  both  of 
which  a  considerable  quantity  of  blood  was  found  spread  over  the 
surface  of  the  brain,  between  its  membranes ;  and  in  one  of  these 
cases  blood  was  extravasated  also  into  the  cerebral  substance, 
with  extensive  laceration. 

Scurvy  and  Purpura  are  plainly  of  '  blood-origin.'  The  blood 
itself  spontaneously  exudes,  and  appears  as  a  bruise,  yet  without  any 


*  Lectures  on  the  Principles  and  Practice  of  Physic,  4th  Edit. 


LOCAL  FROM  CONSTITUTIONAL  MORBID  CONDITIONS.  305 


In-uising  force  having  been  applied.  This  hemorrhage  and  ecchy- 
inosis  takes  place  in  many  textures,  and  visits  one  after  another. 
The  whole  organism,  in  fact,  becomes  leaky,  yet  without  the 
blood-vessels  themselves  being  in  any  diseased  state. 

To  what  morbid  condition  of  the  blood  must  the  hemorrhage 
of  scurvy  be  ascribed  ?  The  rational  mode  of  preventing  such 
!  hemorrhage  necessarily  presupposes  a  due  knowledge  of  this 
t  essential  point.  To  the  blood  all  our  preventive  measures  should 
1  liave  immediate  reference,  and  therefore  it  is  imperative  that  m  e 
t  first  discover  in  what  respects  this  vital  fluid  is  impaired. 

But  in  the  present  state  of  Chemical  Pathology,  according  to 
I  one  authority,  potash  is  deficient.  Dr.  Garrod^s  analyses*  lead  him 
tto  conclude  that  the  proportion  of  this  alkali  is  reduced.  Other 
:  authorities — Becquerel  and  Rodierf — find  the  proportion  of  soda 
i  increased  in  scorbutic  blood,  and  that  of  fibrin  diminished. 

Let  us  see  how  far  these  unsettled  views  affect  the  prevention 
of  Scurvy. 

It  is  an  undoubted  fact  that  certain  articles  of  diet  possess 
;  anti-scorbutic  properties.  Lemon-juice  is  the  grand  an ti- scorbutic, 
'  whereby  thousands  of  persons  have  been  rescued,  who  otherwise 
'would  inevitably  have  perished  from  scurvy.  1457  cases  of  scurvy 
'were  sent  to  Haslar  Hospital  in  the  year  1780.  Subsequently, 
;  in  1795,  lemon-juice  was  provided  by  order  of  the  Admiralty, 
:  through  the  representation  of  Sir  Gilbert  Blane  and  Dr.  Blair. 
Then  only  one  case  of  scurvy  appears  in  the  hospital  returns  for 
.1806;  and  for  1807,  one.    Potatoes,  whether  in  a  raw  state  or 

1  cooked,  are  equally  anti-scorbutic.  Many  other  articles  of  diet, 
t  more  or  less  in  use,  are  enumerated  by  Dr.  W.  Budd,J  and  their 

2  anti-scorbutic  properties  compared.  So  far,  the  prevention  of 
^scurvy  is  practicable.  But  this  kind  of  knowledge  is  empirical; 
\  we  are  ignorant  (as  Dr.  Budd  justly  remarks)  of  the  essential 


*  Edin.  Month.  Journ.,  1848. 
t  Pathological  Chemistry,  1853. 
X  Library  of  Medicine,  art.  Seurvy. 

X 


806 


PRINCIPLES  OF  SURGERY. 


element  common  to  the  juices  of  anti-scorbutic  plants^  and  in 
which  their  efficacy  resides.  Therefore,  one  plant  cannot  be  substi- 
tuted for  another — prior  to  actual  experience  of  its  anti-scorbutic 
value — with  the  sure  and  certain  prediction  that  it  will  prove 
equally  efficacious,  or  more  so.  And  why  are  we  still  ignorant  of 
this  "  essential  element,"  and  incapable,  consequently,  of  substi- 
tuting an  untried  for  a  known  anti-scorbutic  ?  Because  the  "  blood- 
condition"  essential  to  scurvy  is  yet  unknown,  and  that  something, 
by  virtue  of  which  various  plants  are  anti-scorbutic,  is  therefore 
equally  unknown.  Accordingly,  the  prevention  of  scurvy  can  be 
determined  only  by  the  results  of  actual  experience. 

Mark  the  further  consequences  of  this  empiricism.  If  potash 
were  assuredly  (known  to  be)  the  thing  in  question,  it  could  be 
procured  in  almost  any  emergency  from  the  ashes  of  any  plant  or 
of  any  wood,  and  especially,  as  Dr.  Garrod  has  suggested,  from 
that  ubiquitous  weed,  tobacco,  which  is  rich  in.  potash. 

In.  the  present  state  of  knowledge,  the  commissariat  of  an 
army,  a  navy,  or  commercial  marine — ever  liable  to  be  placed  in 
straitened  circumstances  with  regard  to  all  food — are  in  the  dark 
on  this  most  critical  point.  In  encampments  far  from  home, 
during  sieges  and  long  voyages,  the  allowance  of  lemon-juice  has 
perhaps  long  been  exhausted,  and  fresh  vegetables  are  a  dream  ; 
when,  therefore,  under  these  adverse  circumstances,  scurvy  steal- 
thily threatens,  with  pallid  hue  and  dejected  mien,  the  light  of 
Pathological  Chemistry  would  supply  an  unerring  guide  in  search 
of  that  yet  unknown  something — be  it  potash  or  whatever  else — 
by  which  the  impending  scourge  would  assuredly  be  averted.  It 
might  be  possible,  by  a  simple  process  perhaps,  to  extract  that 
needful  something  from  an  abundant  source  at  hand,  in  a  locality 
otherwise  well-nigh  barren  and  desolate. 

To  conclude,  on  behalf  of  the  prevention  of  this  disease,  any 
new  and  untried  kind  of  food  cannot  be  substituted,  in  an  emer- 
gency, for  another  less  plentiful ;  and,  should  all  food  run  short, 
then  the  essentially  anti-scorbutic  constituent  cannot  be  extracted 
from  substances  perchance  close  at  hand,  in  which,  like  a  precious 
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pearl,  it  remains  undiscovered,  while  scurvy  is  already  overshadow- 
I  ing  its  victims.  Empirical  experience  is  our  only  resource  under 
!  these  circumstances,  and  the  rules  which  it  authorizes  for  our 
;  guidance  are  necessarily  of  a  very  general  character.  They  are 
I  enumerated  by  Dr.  Budd  as  follows : — 

Istly.  Anti-scorbutic  properties  reside  exclusively  in  substances 
(  of  vegetable  origin. 

2ndly.  These  properties  are  possessed  in  very  different  degrees 
'  by  different  families  of  plants  j  least  so  by  the  farinaceous,  as 

•  wheat,  oats,  barley ;  most  so  by  the  succulent,  as  the  aurantise, 
I  comprising  oranges  and  lemons ;  lastly  by  potatoes. 

Srdly.  The  anti-scorbutic  property  is  impaired  by  the  action  of 
:  stroug  heat ;  nevertheless,  boiled  potatoes  are  anti-scorbutic  (Dr.  W. 
Baly)  ;  impaired,  also,  by  vinous  fermentation,  but  improved  pro- 
i  bably  by  acetous  fermentation. 

To  show  the  difficulty  of  approacliing  the  prevention  of  scurvy 
i  by  this  method  of  investigation,  I  might  add,  in  striking  contrast, 
I  the  conclusions  of  Dr.  Christison  in  favour  of  azotised  substances, 
;  and  of  animal  origin,  perhaps  exclusively,*  such  as  milk. 

These  and  similar  discrepancies,  on  the  part  of  practised  ob- 

•  servers,  should  dii-ect  the  attention  of  chemists  to  the  (unknown) 
'  '  blood-condition '  as  the  only  standai'd  of  comparison  whereby  to 
t  estimate  the  anti-scorbutic  value  of  different  substances,  their 
I  composition  being  presumed  to  be  known. 

In  like  manner  the  prevention  of  Purpura  should  be  made  the 
!  subject  of  original  inquiry. 

Although  resembling  scurvy  in  appearance,  the  curative  treat- 
1  ment  of  purpura,  by  abstinence,  purgation,  and  venesection,  as 
1  recommended  by  the  late  Dr.  Parry,  of  Bath,  is  altogether  at 
1  variance  with  that  which  is  so  efficacious  in  cases  of  scurvy ;  and 
1  points,  therefore,  to  some  essential  difference  between  these  two 
<  diseases,  otherwise  allied.  The  manifestations  of  both  are  unques- 
'  tionably  of  blood-origin,  yet  essentially  different  in  this  respect ; 
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and  not  until  Chemical  Pathology  has  determined  the  blood-condi- 
tion peculiar  to  Purpura  will  it  be  possible  to  interpret  rightly  the 
wbole  etiology  of  this  disease.  Its  rational  prevention  will 
follow. 


Taking  next  in  order  those  blood-diseases  which  manifest 
themselves  locally  in  special  textures,  I  shall  consider — 

Istly.  Those  tbat  are  declared  by  the  skin  and  mucous  mem- 
branes— singly  or  conjointly. 

This  class  includes — 

a.  Two  won-infectious  fevers — gangrenous  typhoid  and  hectic, 
the  types  of  which  correspond  to  those  of  certain  infectious  fevers  j 
the  former  answering  to  continued  fever — typhus  and  typhoid — the 
latter  to  relapsing  fever. 

The  facts  and  arguments  adduced  in  Chapter  XT.  show  the 
dependency  of  these  non-infectious  fevers  respectively  on  some 
blood-condition  peculiar  to  each.  Both  are  fevers  of  blood-origin 
as  regards  their  immediate  cause,  however  varied  may  be  the  local 
lesions  from  whence  they  emanate ;  and  their  blood-condilions  are 
reflected  ou  the  skin  and  mucous  membranes,  although  these 
textures  do  not  exhibit  any  perceptible  structural  change. 

b.  Infectious  diseases — or  more  correctly  speaking,  diseases 
caught  by  infection,  i.e.  by  inhalation — belong  also  to  this 
class, 

'  Eruptive  fevers '  are  blood-diseases,  manifested  by  the  skin 
and  mucous  membranes,  which,  singly  or  conjointly,  present 
certain  definite  forms  of  inflammation,  having  distinctive  charac- 
ters, and  by  which  they  can  be  accurately  distinguished.  These 
fevers  are  the  "  exanthemata  "  of  Cullen  ;  they  are  "  contagious 
diseases,  affecting  a  person  once  only  in  the  course  of  his  life, 
beginning  with  fever.  At  a  definite  period  small  inflammations 
appear,  often  numerous,  scattered  over  the  skin."  This  group 
comprises  typhus  fever,  typhoid  fever,  and  relapsing  fever,  measles, 
scarlet  fever,   small-pox,  chickeu-pox,    erysipelas,  and  plague. 
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(.  Other  infectious  diseases,  not  thus  characterized,  are  hooping- 
c  cough  and  glanders. 

c.  Epidemic  diseases  are  fairly  included  among  "  blood-diseases, 
:i  manifested  either  by  the  sldn  or  raucous  membranes,  or  by  both 
t  these  textures."  According  to  the  Registrar-general's  reports,  they 
a  are  ten  in  number — namely,  small-pox,  measles,  scarlatina,  hoop- 
1  ing-cough,  influenza,  croup,  thrush,  cholera,  diarrhoea,  and 
li dysentery.    Some,  therefore,  of  these  diseases  are  also  infectious; 

;  but  one  and  all  prevail  epidemically,  i.e.,  spread  rapidly  over  the 
;i  population  of  a  whole  country,  evidently  without  personal  commu- 
imication.  And  the  recurrence  of  such  visitations  is  independent 
oof  any  particular  season  of  the  year. 

d.  Endemic  diseases  may  be  associated  with  the  foregoing. 
IThey  comprise  'malarious'  fever,  of  which  there  are  different 
^species.    I  allude  to  intermittent  fevers,  e.g.  ague,  in  which  the 

paroxysms  occur,  as  expressed  by  the  terms — quotidian,  tertian, 
I  and  quartan  agues.  Remittent  fevers  also  —  in  which  the 
paroxysms  have  no  distinct  cessation  or  intermissions  from  time 
to  time,  but  only  remissions — are  of  similar  character,  e.g.  yellow 
fever  (?) 

The  fever  of  ague  is  determined  to  the  skin,  as  shown  by 
-critical  sweats ;  while  yellow  fever  is  expended  on  the  intestinal 
'  mucous  membrane  (?) 

^Malarious'  fever  of  every  kind  is  due  to  a  miasm,  an  effluvium 
'  or  aerial  poison,  inhaled,  and  in  this  single  particular  resembles 
'  the  various  kinds  of  '  infectious'  fever.    But  the  malarious  poison 
idoes  not  proceed  from  the  body  of  another  infected  person;  it 
.arises  from  marshes,  jungles,  and  other  swampy  localities;  for 
'  when  the  wind  sweeps  across  such  districts,  persons  who  reside  to 
leeward  become  affected,  while  those  to  windward  escape.  The 
source,  therefore,  of  malarious  fever,  is  not  an  animal  poison, 
like  that  issuing  from  infected  persons;  nor  do  the  subjects  of 
:  malarious  fever  communicate  their  disease  to  others ;   in  both 
these  respects  contrasting   with  infectious   fevers,   properly  so 
called. 


310 


PRINCIPLES  OF  SURGERY. 


Uulike  Epidemic  disease  also,  'malarious'  fever  is  evidently 
connected  with  the  season  of  the  year,  and  moreover  is  limited  to 
that  particular  district  from  whence  it  emanates  and  spreads  among 
the  people  therein. 

Other  endemic  diseases,  although  of  malarious  origin,  are  not 
exhibited  by  the  skin  or  mucous  membranes.  Bronchocele,  or 
goitre,  is  an  enlargement  of  the  thyroid  body ;  and  cretinism,  a 
general  abortion  of  the  whole  organism  aud  of  the  powers  alike  of 
mind  and  body. 

Lastly,  many  endemic  diseases  are  wora-malarious,  although  of 
equally  circumscribed  geographical  distribution,  in  keeping  with 
the  essential  character  of  all  diseases  denominated  endemic.  The 
plica  of  Poland,  and  the  pellagra  of  Northern  Italy,  are  the  off- 
spring of  filth ;  and  the  Guinea-worm  is  developed  in  the  bodies 
of  those  people  who  are  in  the  habit  of  drinking  water  containing 
its  ova. 

The  generic  term  Endemic  disease,  therefore,  includes  many 
species  of  very  different  kinds,  some  only  of  which  fall  within  the 
class  I  am  about  to  consider — namely,  that  of  blood- diseases 
manifested  locally,  either  by  the  skin  or  mucous  membranes,  or  by 
both  these  textures. 

Omitting  the  non-infectious  diseases — gangrenous  typhoid 
and  hectic  fevers,  which  will  subsequently  engage  our  attention — 
Infectious  blood-diseases  now  claim  an  adequate  space  in  the 
present  chapter.  Their  'discrimination'  and  'blood-origin'  are 
respectively  most  important  in  reference  to  their  Prevention ;  and 
the  prevention  of  these  diseases  is  of  National  concern,  because 
of  their  desolating  mortality. 

•  Ertfptive  fevers  come  first  in  order.  They  were  all  for- 
merly regarded  as  identical ;  measles  and  scarlet  fever  were  not 
believed  to  be  distinct  diseases  until  the  publication  of  Dr. 
Withering's  Essay ;  while  typhus,  typhoid,  and  relapsing  fevers 
were  recognised  as  but  varieties  of  one  disease,  which  presented 
differences  merely  in  its  phases,  according  to  epidemic  and  indi- 
vidual peculiarities  and  hygienic  conditions.    Agreeably  to  this 
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wiew,  many  works  and  monographs  were  published.*  Of  an 
I  opposite  tendency,  however,  were  the  researches  and  investigations 
I' of  some  few  authors  ;t  ^ut  it  was  reserved  for  Dr.  W.  Jenner  J 
Tito  fully  establish  the  difference  of  these  three  fevers,  in  the  sense 
oof  their  being  distinct  species. 

Guided  by  his  observations,  the  diagnosis  of  typhus  and  typhoid 
fffevers  turns  on  the  skin-eruption  when  present,  while  that  of 
nrelapsing  fever  is  to  be  determined  by  its  course  and  symptoms. 
TThe  full  proof  of  the  essential  distinction  of  these  fevers  is  sup- 
j  plied  by  their  etiology.  They  are  equally  the  offspring  of  infec- 
[:tion,  but  exposure  to  the  source  of  either  fever  will  generate  only 
itits  own  kind,  and  neither  of  the  other  two,  which,  are  thus 
>  shown  to  be  distinct  species.  I  may  add  that  this  fact  points  not 
:'.merely  to  the  cause  of  each  being  '  specific,'  but  also  to  distinct 
-  specific  causes ;  and  this  question  of  identity  or  non-identity  re- 
vspecting  the  specific  causes  of  these  fevers,  and  thence  of  their 
I  essential  distinction,  was  the  final  purpose  of  Dr.  Jenner's  investi- 
.gations. 

In  conformity  with  the  plan  of  this  chapter,  I  shall  first  con- 
-isider  the  diagnostic  character  of  these  diseases.  Here  the  obser- 
^  vations  referred  to  are  the  most  original  source  of  information ;  I 
i'lshall  not  hesitate,  therefore,  to  avail  myself  of  their  results. 

Typhus  fever  is  known  by  its  "  mulberry  rash."  This  erup- 
;tion  appears  from  the  fifth  to  the  seventh  day,  and  reaches  its 
i^maximum  amount  in  a  day  or  two.    It  occupies  the  trunk  and 

extremities,  and  occasionally  the  face.  It  consists  of  distinct 
>lspots  and  a  subcuticular  rash.  The  frequent  absence  of  one  of 
;lthese  elements  of  this  eruption,  the  proportions  they  bear  to  each 

other,  their  depth  of  hue,  as  well  as  the  changes  their  physical 

*  Library  of  Medicine,  art.  Fever  (Christison).  Lectures  on  Principles  and 
Practice  of  Physic  (Watson),  2nd  Edit.  British  and  Foreign  Med.-Chir.  Review, 
vol.  xii. 

t  American  Journal  of  Med.  Sciences,  1837,  art.  by  Gerhard.  Cases  collected 
by  Shatmak,  analysed  by  Valleix.  Monograph  (A.  D.  Stewart),  1840.  Fever 
(Bartlett),  1842. 

.   X  Monthly  Journ.  Med.  Sci.,  1849.  Serial  commuuications  Mcd.-Chir.  Trans., 
•1850. 
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characters  undergo,  represent  cousiderable  varieties  as  regards  the 
appearance  of  the  I'ash  in  individual  cases. 

Distinct  Spots. — Their  number  varies;  in  most  cases  they  are 
very  numerous,  in  some  only  being  very  few,  and  pretty  equally 
diffused  over  the  whole  surface,  while  in  others,  with  but  few  spots 
on  the  anterior  surface  of  the  body,  the  posterior  is  covered.  Their 
size  varies  from  a  mere  point  to  two,  three,  or  four  lines  in  dia- 
meter. Sometimes  two  or  three  spots  coalescing  here  and  there, 
form  very .  large  irregularly-shaped  patches.  These  spots  pass 
through  two,  and  in  many  cases  three  stages. 

First  Stage. — They  are  slightly  elevated,  somewhat  flattened 
on  their  surface ;  have  a  dusky  pinkish  red  colour,  somewhat  like 
the  stains  of  mulberry -juice,  and  disappear  completely  on  pressure, 
re-assuming  their  distinctive  characters  as  the  finger  is  being 
•withdrawn.  . 

Second  Stage. — In  from  one  to  three  days  these  spots  undergo 
a  marked  change  ;  they  are  no  longer  elevated  above  the  level  of 
the  cuticle ;  their  hue  grows  darker  and  more  dingy,  and  iustead 
of  disappearing  on  pressure  they  only  fade.  In  some  cases,  on 
reaching  this  stage,  they  pass  into  faintly-marked  reddish-brown 
stains,  and  then  vanish. 

Third  Stage. — In  many  cases,  and  especially  those  that  are 
severe,  the  spots  reach  this  stage ;  their  centres  become  dark 
purple,  and  are  unaltered  in  appearance  by  the  firmest  pressure, 
although  their  circumferences  still  fade ;  frequently  entire  spots, 
circumference  as  well  as  centre,  change  into  petechije. 

Each  spot  endures  from  its  first  appearance  till  the  termina- 
tion of  the  disease ;  but  a  few  large,  almost  scarlet  patches,  occa- 
sionally seen  on  the  back  of  the  hand  on  the  fifth  or  sixth  day  of 
the  disea!>e,  usually  disappear  entirely  in  a  day  or  two. 

The  Subcuticular  Rash. — When  the  trunk  is  covered  with 
mulberry-rash,  many  spots  are  usually  pale,  very  imperfectly  de- 
fined as  such,  and  run  into  each  other;  these  spots  appear  as  if 
situated  beneath  the  cuticle,  or,  in  common  parlance,  "  are  not 
well  out."    They  give  to  the  skin  a  mottled  aspect,  on  which,  as 
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on  a  ground,  the  darker,  more  defined,  and  distinct  spots  are 
situated.  Like  them,  the  subcuticular  rash  is  deepest  coloured  on 
the  most  dependent  parts  of  the  body. 

The  subcuticular"  rash  may  precede,  or  be  preceded,  for  a  day 
or  two,  by  the  distinct  spots ;  i.e.  the  eruption  is  for  a  day  or  two 
very  pale,  and  then  some  spots  grow  more  distinct;  or  a  few 
well-marked  ones  first  appear,  and  then  after  a  day  or  two  the 
rash  becomes  more  abundant. 

The  diagnostic  characters  which  distinguish  the  spots  of 
typhoid  from  those  of  typhus  fever,  are  differences  in  point  of 
their  colour,  shape,  duration,  and  the  changes  they  severally 
undergo  in  the  course  of  each  disease. 

Typhoid  Fever — Rose-spots. — This  eruption  appears  from  the 
seventh  to  the  twelfth  day  of  the  disease ;  very  rarely  later,  and 
still  more  rarely  at  an  earlier  period.  The  characteristic  spots 
are  frequently  preceded  for  a  day  or  two  by  a  very  delicate  scarlet 
tint  of  the  whole  skin,  which  closely  resembles  that  of  the  skin  of 
a  person  soon  after  leaving  a  hot  bath.  (When  more  marked 
than  usual,  and  sore-throat  also  is  present,  this  tint  may  be  mis- 
taken for  the  rash  of  scarlet  fever).  The  eruption  itself  consists 
of  small  spots  irregularly  scattered  over  the  anterior  and  posterior 
surface  of  the  trunk.  The  number  of  spots  on  the  surface  at  one 
time  ordinarily  ranges  from  six  to  twenty ;  in  some  cases  there 
are  very  few,  and  far  between ;  in  others,  but  infinitely  more 
rarely,  they  are  distributed  so  profusely  that  scarcely  an  interval 
of  normal  cuticle  is  free  between  them. 

The  separate  spots  are  circular,  and  of  a  bright  rose-colour, 
which  passes  insensibly  at  their  basis  into  that  of  the  surround- 
ing cuticle.  Their  usual  diameter  is  about  two  lines.  They  are 
somewhat  elevated ;  but,  although  perceptible  to  the  finger  passed 
lightly  over  the  surface,  have  not  the  seed-like  hardness  of  the 
first  day's  eruption  of  small-pox,  nor  are  they  so  prominent  and 
perceptible  to  the  touch  as  the  papulse  of  lichen  ;  their  surface 
is  rouuded,  lens-shaped,  never  acuminated.  No  trace  of  vesica- 
tion can  be  detected  on  their  apices.    If  tolerably  firm  pressure 
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be  made  on  these  spots  they  entirely  disappear,  but  they  resume 
their  distiuctive  colour  and  elevation  as  the  finger  is  withdrawn. 

These  characters  are  preserved  by  each  spot  from  its  first 
appearance  to  its  disappearance.  "When,  however,  the  duration  of 
a  spot  is  prolonged  to  five  or  six  days,  it  usually  becomes,  before 
that  time,  very  small,  and  less  bright  in  colour ;  still  it  disappears 
on  pressure.  The  ordinary  duration  of  each  spot  is  about  two 
days,  but  it  varies  from  two  to  six.  Fresh  spots  appear  every 
day  or  two,  from  the  outset  of  the  eruption  till  from  the  tweuty- 
first  to  the  twenty-eighth  day  of  the  disease. 

This  successive  daily  eruption  of  a  few  small,  very  slightly 
elevated,  rose-coloured  spots,  disappearing  on  pressure,  each  spot 
continuing  visible  for  three  or  four  days  only,  is,  in  Dr.  Jenner's 
experience,  peculiar  to,  and  absolutely  diagnostic  of,  typhoid  fever. 

Moreover,  the  '  anatomical '  characters  of  their  eruptions  being 
invariable  and  peculiar  to  typhus  and  typhoid  fevers,  each  to 
each,  are  therefore  relatively  diagnostic.  In  distinguishing  these 
two  diseases  by  their  eruptions  alone,  not  a  single  error  was 
made  during  the  course  of  two  years  clinical  observation,  so  far 
as  could  be  proved  by  examination  after  death  of  the  fatal  cases, 
or  by  the  progress  of  the  non-fatal  cases  after  their  diagnosis  had 
been  recorded.* 

The  anatomical  nature  of  these  eruptions  formed  part  of 
Jenner's  observations.  Respecting  that  of  typhoid  fever — ^in  one 
case  only  was  there  a  trace  after  death  of  any  spot  which  had 
been  marked,  during  life,  with  a  circle  of  ink  for  identification. 
This,  a  very  faint  brownish  point,  on  section  was  found  limited  to 
the.  surface ;  it  did  not  extend  into  the  cutis.  In  typhus  fever, 
when  the  spots  had  advanced  to  their  second  or  third  stage,  and 
were  ineffaceable  under  pressure  applied  during  life,  they  were  per- 
sistent also  after  death.  This  advanced  eruption  was  most  con- 
spicuous on  the  posterior  aspect  of  the  body.  A  piece  of  skin 
being  removed  for  more  minute  examination,  inspection,  aided  by 


*  Monthly  Joum.  Med.  Science,  1849. 
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a  leus,  showed  a  faiut  brownish-red  or  purple  hue,  coinciding 
with  each  of  those  spots  that  had  been  observed  to  fade  only  on 
pressure  during  life  ;  but  this  hue  was  limited  to  the  surface  of 
the  cutis.  The  purple  colour  of  the  well-defined  spots,  and  which 
were  ineffaceable  during  life,  extended  through  the  whole  substance 
of  the  cutis,  and  even  beyond  into  the  subcutaneous  tissue ;  a  few 
capillary  vessels,  still  loaded  with  blood,  converged  towards  each 
of  these  spots,  but  none  were  discernible  in  the  spots  themselves  ; 
their  colour  appeared  to  be  due  to  infiltration  of  the  tissue  by  so- 
lution of  the  hsematin.  The  hue  of  these  spots  was  darker  below 
the  epidermis  than  on  the  surface. 

No  death  having  occurred  in  this  series  of  observations, 
while  the  mulberry-rash  was  in  its  first  stage,  left  it  an  open 
question  whether  or  not  that  phase  of  the  eruption  would  have 
been  visible  after  death. 

Both  these  eruptions,  although  characteristic  when  present, 
are  absent  in  some  cases.  The  mulberry  mottling  of  typhus,  antJ 
the  rose-coloured  spots  of  typhoid  fever,  may  alike  never  make 
their  appearance.  We  must  look,  therefore,  for  other  distinctive 
characters,  if  such  there  be,  to  complete  the  diagnosis  of  these 
diseases.  But  their  symptoms  are  less  definite ;  they  are  those 
of  '  functional  disturbances,'  the  aggregate  of  which  constitute  the 
Fever  itself,  whether  typhus  or  typhoid.  A  few  words  will  convey 
a  general  idea  of  this  Fever,  and  then  some  shades  of  difference 
can  be  drawn. 

The  earliest,  and  subsequently  the  predominant,  character  of 
this  Fever,  is  depression  of  all  the  functions  of  animal  life.  The 
'  nervous  system '  exhibits  this  depression  in  various  ways.  For 
some  days  prior  to  the  actual  accession  of  fever,  the  fever-struck 
person  flags.  He  lounges  about,  incapable  of  his  usual  pursuits 
or  occupation,  unnerved  and  unstrung,  fatigued  in  mind  and 
body.  With  a  feeble  gait  and  dejected  mien,  he  looks  pale  and 
spiritless.  Without  appetite,  thirst  may  be  unquenchable;  at 
length  the  night  comes,  but  not  so  any  refreshing  sleep.  Broken 
dreamy  slumbers  prolong  each  night,  and  weariness  each  day. 
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In  about  a  week — shivering  inaugurates  the  fever.  Severe  head- 
ache, clasping  across  the  forehead,  bewilders  ;  the  face  is  flushed, 
the  eyes  are  blood-shot;  and  now  staggering  about,  as  if  muddled 
by  drink,,  the  patient,  quite  knocked  up,  goes  to  bed,  though 
not  to  rest.  The  heart  soon  responds  to  this  febrile  oppression, 
the  pulse  rises  in  frequency  to  a  hundred,  a  hundred  and 
twenty  or  more  beats  per  minute ;  but  it  is  also  weak,  jarring, 
and  compressible ;  for  the  heart's  action  is  ineffectual.  The 
potent  poison  works,  overwhelming  the  nervous  system ;  its 
spell-bound  victim  lies  powerless  ana  motionless  on  his  back, 
sleepless,  and  with  his  eyes  open,  yet  insensible  to  all  things 
around — the  coma  vigil  of  Jenner.  Or  every  now  and  then  a 
disturbed  doze  steeps  the  patient  in  forgetfulness,  itself  for- 
gotten by  him  when  questioned ;  otherwise,  on  being  roused, 
he  replies  rationally,  although  with  a  puzzled  manner,  and  soon 
relapses  into  his  former  lethargy.  Now  also  the  faeces  are  voided 
ifi voluntarily  and  heedlessly ;  the  urine  likewise  dribbles  away  ;  in 
fact,  the  sphincter  muscles  of  the  anus  and  bladder  are  paralyzed. 

It  would  appear  as  if  the  '  functions  of  organic  life'  were 
struggling  to  throw  off  by  excretion  something  noxious.  Thus 
the  breath  becomes  fetid ;  a  white  fur  overspreads  the  central 
portion  of  the  tongue,  often  divided  by  a  brown  line ;  the  urine 
is  high-coloured,  offensive,  scanty ;  the  skin  dry  and  pungent, 
or  moist  and  cooler ;  the  bowels  constipated,  or  voiding  thin  pul- 
taceous  excrements  from  time  to  time. 

In  the  course  of  another,  the  second  week  of  this  Fever, 
exhaustion  is  more  subduing,  the  victim  more  helpless.  Still 
supine,  he  glides  down  in  bed,  and  if  replaced  in  his  former 
position,  knows  it  not,  but  lies  with  an  open  black  mouth, — too 
weak  to  speak  aloud,  and  perhaps  to  swallow,  or  to  protrude  his 
tongue.  Black  crusts  —  sordes  —  have  formed  on  the  tongue, 
teeth,  and  lips  ;  a  fair  criterion  of  the  depraved  state  of  the  secre- 
tions in  general.  Delirium  supervening,  the  patient  mumbles 
incoherently,  and  talks  quietly  to  himself;  or  he  apparently 
addresses  others,  with  a  raving  loud  voice,  and  makes  efforts  as  if 
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to  escape  from  some  restraint.  Spasmodic  twitcliings  of  the 
muscles  of  the  hands^  arms,  or  face,  still  evince  the  subjugation 
of  voluntary  power.  There  may  be  general  convulsions.  Yet 
with  all  this  spurious  exaltation  of  the  nervous  centres,  the  func- 
tions of  special  sense  gradually  become  obscured.  Deafness, 
defective  taste,  smell,  touch,  and  imperfect  vision  gradually  with- 
draw the  poor  wanderer  more  and  more  from  this  world.  Small 
black  objects  appear  to  flit  across  the  area  of  his  veiled  vision  ;  in 
vain  his  hands  saunter  tremulously  over  the  bed-clothes  to  pick 
away  these  creatures  of  his  imagination  ;  in  vain  do  friends 
whisper  around  him  :  there  is  no  recognition  and  no  response  ; 
coma  overshadows  all  things  with  oblivion  ;  the  mind  is  not  there  ; 
— he  is  dead.  Occasionally,  other  modes  of  death, — apnoea, 
cardiac  syncope,  or  both  combined,  are  witnessed. 

Certain  shades  of  difference,  perhaps  points  of  distinction,  can 
be  drawn  between  the  fevers, — typhus  and  typhoid;  and  these 
points  of  evidence,  in  aid  of  their  diagnosis  by  the  two  eruptions, 
are  worthy  of  notice,  especially  in  further  illustration  of  that 
concurrence  of  evidence  by  which  alone  any  diagnosis  can  be 
determined.  The  fevers  in  question  are  to  be  distinguished,  not 
by  comparing  any  single  symptom  of  either,  but  by  the  con- 
currence of  many  symptoms,  which  collectively  contrast.  This 
'  weight '  of  evidence  comprises  symptoms  and  anatomical  cha- 
racters ;  external  causes  also,  when  they  can  be  determined ; 
and  even  the  behaviour  of  a  disease  under  a  given  mode  of 
therapeutic  treatment,  may  be  thrown  into  the  scale.  This  con- 
currence of  evidence  must  be  repeated  again  and  again ;  its  weight, 
respecting  the  identity  or  the  non-identity  of  any  two  diseases, 
thus  increasing  proportionably.  Concurring  evidence,  to  be  con- 
clusive, therefore  implies  an  appeal  to  the  results  of  '  statistics 
which,  in  proportion  as  their  number,  if  accurate,  increases, 
become  more  and  more  conclusive.  The  diagnosis  of  typhus  and 
typhoid  fevers — as  established  by  Dr.  Jenner — is  a  model  of  the 
results  of  statistical  investigation,  ever  worthy  of  admiration  and 
imitation. 
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Accordingly,  I  have  collated  the  following  results  of  this 
method,  chiefly  to  inculcate  its  educational  value,  as  applied  to 
clinical  observations  in  general,  and  diagnosis  in  particular.  The 
fevers  in  question  are  thereby  found  to  contrast,  more  or  less, 
in  at  least  twenty-four  particulars ;  the  aggregate  of  which — like 
the  features  and  other  personalities  of  any  two  individuals — present 
two  distinct  portraits. 

1.  Age. — typhoid  fever  was  limited  to  persons  under  forty ; 
but,  in  nearly  one-third  of  forty -three  cases  of  typhus,  the  patients 
were  over  fifty  years  of  age. 

2.  Mode  of  Attack. — typhoid  fever,  as  a  general  rule,  com- 
menced more  insidiously  than  typhus. 

3.  Duration. — In  typhoid  fever,  the  average  duration  of  fatal 
cases  was  twenty-two  days  ;  that  of  typhus,  fourteen  days.  In 
typhoid  fever,  half  the  cases  survived  the  twentieth  day  of  the 
disease ;  in  typhus,  not  a  single  case  survived  that  period. 

4.  Appetite  and  Thirst. — In  both  these  fevers,  loss  of  appetite 
was  one  of  the  earliest  symptoms,  and  continued  till  their  ter- 
mination. In  both  also,  more  or  less  thirst  was  experienced 
by  every  patient. 

5.  Headache. — A  constant  symptom  in  all  the  cases  of  both 
typhoid  and  typhus  fevers,  and  also  one  of  the  earliest  symptoms 
in  a  large  majority  of  both,  was  fixed  in  the  forehead,  rarely  the 
vertex  or  temples,  never  the  occiput ;  in  some  cases  it  was 
severe,  in  others  trifiing ;  and  it  had  no  definite  character ;  i.  e., 
the  patients  could  rarely  give  it  any  descriptive  name, — as  darting, 
bursting,  &c. 

But,  in  typhoid  fever,  this  headache  continued  \mtil  the  end 
of  the  second,  or  middle  of  the  third  week  j  while  in  typhus,  it 
disappeared  by  about  the  tenth  or  twelfth  day. 

6.  Expression,  Manner,  Hue  of  Face. — In  typhoid  fever,  expres- 
sion much  less  that  of  prostration,  and  more  anxious ;  complexion 
tolerably  clear,  and  the  flush,  when  present,  of  a  brightish  pink 
colour,  limited  to  one  or  both  cheeks,  and  often  distinctly  circum- 
scribed.   In  typhus,  on  the  contrary,  complexion  thick  and  muddy. 
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tlush  uniform  and  dusky  red.  Expression  and  manner,  in  the  ma- 
_  jority  of  cases,  so  peculiar  as  alone  to  be  diagnostic — dull,  heavy, 
I  oppressed,  confused  like  that  of  a  drunken  man  j  ust  disturbed  from 
I  sleep.  The  mind  rarely  intelligent  enough,  after  the  commence- 
ment of  the  second  week,  to  be  disturbed  as  to  the  final  issue ;  and 
.  this  disease  being  in  itself  free  from  serious  organic  lesion,  all 
;  automatic  as  well  as  mental  expression  of  anxiety  is  absent. 

7.  Eyes  and  Pupils. — In  typhus,  conjunctivae  very  much  more 
1  constantly  and  intensely  injected,  which  injection  probably  began 

•  during  the  second  week.  Pupils  abnormally  contracted,  in  eleven 
1  out  of  twenty-five  cases  ;  while  in  typhoid  fever  the  pupils  are 
I  absolutely  larger  than  natural,  in  the  majority  of  cases. 

8.  Pulse. — In  typhoid  fever,  its  frequency  varied  very  greatly 
:  in  different  cases,  during  the  same  period  of  the  disease.  During 

the  first  week,  the  pulse  ranged  from  110  to  132  beats  per  minute; 

•  the  second  week,  from  80  to  128 ;  the  third  week,  from  60  to  160 ; 
:  and  during  the  fourth  week,  from  96  to  a  rapidity  beyond  cal- 
I  culation.  Its  frequency  fluctuated  also  much,  from  day  to  day, 
:  in  the  same  patient ;  and,  as  far  as  could  be  ascertained,  these 
■  variations  were  independent  of  increase  or  diminution  in  the 
i  severity  of  local  complications.    Its  character  was  never  hard  or 

bounding,  occasionally  full  and  soft,  usually  small  and  weak. 
Irregular  in  two  of  twenty-two  cases.  In  typhus,  the  pulse  ranged 
I :  in  frequency  from  108  to  120.     In  seventeen  out  of  twenty- 
four  cases,  it  either  remained  at  the  rate  it  had  when  first  observed, 
I  or  rose  till  the  patient's  death.    Its  character,  from  the  earliest 
« 1  period  this  disease  came  under  observation,  was  decidedly  soft, 
j  gradually  becoming  weak,  then  very  weak,  and  in  many  cases, 
(  during  the  last  few  days  of  life,  imperceptible.    It  was  generally 
i  i  small,  occasionally  full,  but  still  retained  its  extreme  softness. 
f  ]  Irregular  in  six  of  twenty-four  cases,  or  irregular  and  intermittent. 

9.  Somnolence,  in  typhoid  fever,  was  present  in  eight  of  nine 
i|(  cases,  and  commenced  after  the  fourteenth  day ;  in  typhus,  this 

J  symptom  was  present  in  seventeen  of  eighteen  cases,  and  com- 
1 1  menced  before  the  end  of  the  second  week. 
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10.  Coma  Vigil." — In  typhoid  fever,  not  present  in  a  single 
case;  in  typhus,  more  than  one- fifth  of  the  patients  experienced  it 
from  one  to  four  days  immediately  preceding  their  death. 

11.  Delirium — in  typhoid  fever,  commenced  before  the  four- 
teenth day  in  three  only  of  ten  cases ;  while  in  typhus  it  commenced 
before  that  period  in  fourteen  of  fifteen  cases ;  and,  as  a  rule,  its 
character  was  far  less  vivacious  than  in  the  typhoid  disease. 

12.  Retention  of  Urine,  and  Involuntary  Dischai'ge  of  Urine 
and  Stools.— Of  equal  frequency  in  both  typhoid  and  typhus  fevers, 
but  it  occurred  at  a  much  earlier  period  in  typhus.  In  both  diseases 
this  involuntary  discharge  of  urine  and  of  faeces  vTas  simultaneous. 

13.  Loss  of  Muscular  Power. — In  typhoid  fever,  little  more 
than  a  quarter  of  the  cases  kept  their  beds  entirely  before  the 
seventh  day ;  in  typhus,  all  before  that  day.  Prostration  was 
rarely  so  extreme  in  typhoid  as  in  typhus  fever.  When  extreme 
prostration  did  occur,  it  was  not  in  typhoid  fever  until  from  the 
fourteenth  to  the  thirtieth  day ;  while  in  the  large  majority  of 
typhus  cases  it  was  marked  between  the  ninth  and  twelfth  days. 

14.  Spasmodic  Movements  are  of  nearly  equal  frequency  in 
both  diseases,  and  aflPect  the  muscles  of  the  face,  arms,  or  hands. 
In  typhoid  fever,  not  a  single  case  of  general  convulsions ;  in 
typhus,  thej  may  occur. 

15.  Hearing. — typhoid  fever,  deafness  in  one-fourth  of  the 
cases ;  typhus,  deafness  in  one-fifth. 

16.  Tongue. — In  typhoid  fever,  more  frequently  moist ;  when 
dry,  was  often  red,  glazed,  and  fissured  ;  when  brown,  its  hue  was 
much  less  deep,  and  yellowish  instead  of  blackish  brown. 

The  small,  dry  tongue,  with  red  tip  and  edges,  smooth,  pale 
brownish-yellow  fur,  fissured,  the  surface  between  being  deep  red, 
is  differentially  diagnostic  of  typhoid  fever.  The  patient  was  unable 
(through  exhaustion)  to  protrude  the  tongue,  in  one  case  only  out 
of  twenty  ;  but  in  typhus,  was  unable  to  do  so  in  eight  cases  out  of 
forty — or,  in  one-fifth  of  the  cases,  at  some  period  of  this  disease. 

17.  Epistaxis — present  in  typhoid  fever  in  one- third  of  the 
cases — was  absent  in  typhus. 
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18.  Cough  and  Physical  Chest  Signs. — In  both  diseases,  cougli 
\  was  nearly  equally  frequent — viz.,  in  typhoid  fever,  twelve  of  twenty, 
t three  cases;  and  in  typhus,  twenty-one  of  forty-three.  Sonorous 
I  rale  was  heard,  more  or  less,  in  eleven  of  the  (former)  twelve, 
:  accompanied,  generally,  with  a  little  mucous  rhonchus ;  two  expec- 
ttorated  a  little  colourless  mucus.  Sonorous  rale  was  heard  in 
5 seven  of  the  twenty-one  cases.  (After  death,  intense  congestion  of 
:the  pulmonary  texture  was  found  near  the  bases  of  both  lungs, 
I  passing  occasionally  into  absolute  consolidation.) 

19.  Abdominal  Pain,  Tenderness. — Physical  signs,  diarrhoea  and 
1  hemorrhage  from  the  bowels. 

Typhoid  Fever. — Pain  in  the  abdomen,  as  one  of  the  earliest 
j  symptoms,  was  experienced  by  nearly  one-half  the  patients. 
'Tenderness  of  abdomen  in  three-fourths  of  the  cases  where  this 
{point  was  noted.  This  tenderness  was  sometimes  limited  to  the 
iright  iliac  fossa,  and  although  frequently  extreme,  in  some  cases  it 
)was  trifling.  Gurgling — generally  situated,  also,  in  the  right  iliac 
ffossa — was  present  in  nearly  one-fourth  of  the  cases ;  the  bowels 
Ibeing  relaxed  in  every  one  of  these.  The  abdomen  was  full  or 
iresonant,  or  full  and  resonant.  Its  size  often  extreme ;  but  whether 
rmuch  or  little  distended,  its  shape  was  invariably  the  same,  and 
{peculiar — viz.,  tub-shaped,  never  pot-bellied — the  convexity  beiug 
ffrom  side  to  side,  and  not  from  above  downwards.  This  charac- 
tteristic  shape  was  probably  due  to  flatus,  chiefly  occupying  the 
(colon,  ascending,  transverse,  and  descending.' 

Typhus. — Pain  in  abdomen,  as  a  first  symptom,  was  experienced 
Iby  one  only  in  twenty  patients.  Tenderness  in  but  few  cases,  and 
ttheu  usually  trivial  and  transient.  Gurgling  in  one  case  only,  and 
iiu  that  at  the  same  time  accompanied  with  considerable  diarrhoea. 
ilFulness  and  resonance  were  only  occasionally  present;  the  peculiar 
t  tab-shape  never. 

In  typhoid  fever,  diarrhoea  was  very  common.  The  evacuations 
V varied  in  colour  from  pale  brown  to  almost  black;  when  watery, 
t  they  were  usually  yellowish  brown,  with  a  sediment  of  small,  solid^ 
'\  yellowish  particles.    Hemorrhage  occurred  in  one-third  of  the 
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cases,  and  the  amount  varied  from  one  or  two  ounces  to  two  or 
three  pints  j  in  colour,  from  black  to  bright  red ;  and  in  consist- 
ence, from  a  reddish  watery  fluid  to  that  of  treacle,  and  even 
small  clots. 

In  typhus,  on  the  contrary,  twenty-two  of  forty-three  patients 
required,  while  under  observation,  from  one  to  four  doses  of 
aperient  medicine ;  while  in  one  case  only  was  an  opiate  admi- 
nistered for  diarrhoea.  The  evacuations  were  watery  in  two  only 
of  seventeen  cases ;  pultaceous  in  eight ;  solid  in  seven.  Of 
hemorrhage,  not  a  single  instance  occurred. 

20.  The  eruptions  of  the  typhoid  and  typhus  fevers,  respec- 
tively, have  already  been  contrasted  in  every  particular. 

21.  Miliary  Vesicles,  in  typhoid  fever,  appeared  at  a  variable 
period  in  the  course  of  this  disease,  and  were  always  preceded  and 
accompanied  by  a  warm  skin  and  profuse  sweating.  These  vesicles 
were  present  in  an  equal  proportion  of  the  cases  of  both  typhoid 
and  typhus  fevers  that  occurred  under  forty  years  of  age ;  but  in  no 
case  of  the  latter  disease,  beyond  foi'ty,  were  they  detected. 

22.  Hygrometric  and  Thermometric  conditions  of  the  Skin. — 
In  typhoid  fever,  the  variations  of  temperature  in  the  same  patient 
were  considerable  :  and  in  several  instances,  where  this  fever  was 
prolonged,  they  were  observed  to  have  no  relation  to  its  duration. 
In  tijphm,  these  conditions  were  also  variable — a  hot  and  dry  skin, 
or  profuse  sweating. 

23.  Sloughing,  without  pressure,  in  typhoid  fever,  began  at  a 
variable  period — at  the  end  of  the  second  or  of  the  fourth  week ; 
in  Ixjphus,  sloughing  (a  frequent  event)  over  the  occiput,  shoulders, 
angles  of  the  ribs,  trochanters,  condyles  of  the  femur,  and  the 
malleoli,  or  over  any  part  exposed  to  the  slightest  pressure,  began 
from  the  thirteenth  to  the  sixteenth  day  of  this  disease. 

24.  Erysipelas,  in  tijphoid  fever,  on  the  head  and  face,  in 
seven  of  twenty-three  cases  ;  whereas,  in  typhus,  two  cases  only 
occurred,  was  limited  to  the  head  and  face,  in  both  cases  was  very 
severe,  and  supervened  toward  the  termination  of  the  fever. 

Of  the  above  nine  cases,  seven  were  females. 
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These  are  striking  results.  They  well  illustrate  the  value  of 
1  the  statistical  method  of  investigation.  I  might  proceed  in  like 
I  manner  to  contrast  the  anatomical  lesions  of  these  two  fevers,  as 
t  disclosed  by  post-mortem  examination.  Remarkable  differences 
I  are  found,  more  particularly  ulceration  of  Peyer's  glands,  agminate 
[:and  solitary,  in  typhoid  fevev;  thus  accounting  for  the  peculiar 
( abdominal  symptoms  presented  during  life,  and  singularly  con- 
ttrasting  with  the  entire  absence  of  any  such  lesion  and  corre- 
;  spending  symptoms  in  typhus.  Hence  the  appropriate  name 
]  proposed  by  Dr.  William  Budd  for  the  former — intestinal  fever. 
I '  This  typhoid  fever  appears  to  expend  itself  rather  on  Peyer's 
i intestinal  glands,  while  typhus  is  directed  to  the  skin.  A  full  and 
£  authentic  summary  of  all  these  anatomical  lesions  concludes  Dr. 
.  Tenner's  valuable  papers  already  referred  to. 

Relapsing  fever  is  allied  to  both  typhus  and  typhoid  fever, 
Ibut  contrasts  with  both  in  its  course  and  symptoms,  which  are 
!{ peculiar  to  itself.  This  fever  is  manifested  by  sudden  rigors,  head- 
,3  ache,  very  rapid  pulse,  hot  and  dry  skin,  loss  of  appetite,  white 
ttongue,  occasional  or  frequent  vomiting  of  brown  or  black  fluid,  the 
Ibowels  being  regular;  by  the  absence  of  abnormal  physical  abdo- 
iminal  signs,  and,  in  severe  cases,  hy  jaundice ;  profuse  sweating  on 
8 about  the  seventh  day,  followed  by  apparent  restoration  to  health; 
it  but  on  the  fifth  to  the  eighth  day  after  this  apparent  convalescence, 
\  i  relapse  and  repetition  of  the  original  symptoms,  with  greater  or  less 
[s  severity,  again  terminating  in  sweating,  and  then  permanent  con- 
I V  valescence.    In  comparatively  few  cases  is  there  a  fatal  issue.* 

In  the  family  group  of  '  eruptive  fevers,'  the  next  four  may  be 
c  conveniently  associated  together — namely.  Measles,  Scarlet  fever, 
J  Small-pox,  and  Chicken-pox. 

The  diagnosis  of  these  diseases,  by  virtue  of  their  specific  skin- 
t-eruptions and  affections  of  the  naso-pulraonary  mucous  membrane, 
flwith  the  general  phenomena  of  the  concurrent  fevers,  being  esta- 
blished in  the  first  instance;  the  'blood-origin,'  of  aZ/ eruptive 

*  Por  further  information,  see  References  in  Science  and  Practice  of  Medicine, 
'  W.  Aitken,  1858,  p.  167. 
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fevers,  will  further  illustrate  the  Etiological  Principle  advanced 
in  this  chapter. 

Their  Prevention  will  then  be  considered. 

The  diagnosis  of  the  '  rubeoloid  eruption/  or  that  of  Measles, 
is  not  difficult.    Minute  red  points,  slightly  prominent,  first 
appear  on  the  face  and  neck.    These  pimples  (papulae)  of  measles 
are  not  unlike  those  of  small-pox.  on  the  first  day  of  its  eruption, 
but  subsequently  they  contrast  remarkably ;  the  latter  becoming 
more  and  more  prominent,  then  vesicular,  and  eventually  pustular; 
the  former  assuming  the  character  of  flattened  blotches.  The 
rubeoloid  pimples,  therefore,  soon  become  confluent,  they  coalesce 
and  form  crescentic  patches  of  a  dull  raspberry  coloui*,  which  are  ' 
brighter,  however,  on  parts  exposed.    This  eruption  thus  contrasts 
with  that  of  scarlet  fever,  which  usually  consists  of  innumerable 
scarlet  points  grouped  together  into  patches,  but  having  no  definite  i 
shape — of  the  bright  crimson  hue  of  a  boiled  lobster,  and  brightest  | 
on  parts  not  exposed  to  the  air. 

The  papulae  of  measles,  therefore,  contrast  with  those  of  small- 
pox in  their  course,  and  with  those  of  scarlet  fever  in  the  shape 
and  colour  of  the  groups,  into  which  they  become  aggregated.  ttj^ 

The  rubeoloid  eruption  having  appeared  on  the  face  and  necl^^H 
then  visits  the  trunk,  arms,  and  legs;  its  distribution  in  thi^^^ 
respect  resembling  that  of  both  small-pox  and  scarlet  fever;  but 
the  eruption  of  measles  spreads  over  the  body  in  about  three 
days,  while  that  of  scarlet  fever  does  so  in  about  twenty-four  hours 
only,  and  that  of  small-pox,  more  leisurely  than  the  former,  in 
about  five  days. 

Measles  and  scarlet  fever  end  alike  by  desquamation  of  the  I 
cuticle,  small-pox  by  incrustation  of  the  pus  and  desquamation  of 
scabs ;  but  the  eruptions  of  the  two  former  are  consummated  in 
about  four  days  a-piece — rather  less,  then  decline  and  disappear 
in  about  seven  days ;  while  that  of  small-pox  ripens  only  in  about 
eight  days,  and  finishes  its  course  in  about  four  days  more — say, 
in  twelve  days  altogether. 

In  this  description  of  the  rubeoloid  eruption,  and  its  compa- 
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Txison  with  the  eruptions  of  scarlet  fever  and  small- pox,  I  have 
ppurposely  omitted  to  notice  that  of  chicken-pox,  which  being  vesi- 
ecular  from  its  first  appearance,  bears  no  resemblance  to  that  of 
nmeasles,  and  therefore  cannot  be  mistaken  for  it. 

But  if  the  eruption  of  measles  be  characteristic  of  this  disease, 
Ifits  most  important,  because  most  perilous,  manifestation,  is  a  '  ca- 
iarrhal  inflammation  of  the  naso-pulmonary  mucous  membrane.' 

This  is  denoted  by  swollen  eyelids,  with  red  and  watery  eyes 
Doverflowing  with  tears.  Some  intolerance  of  light  may  be  expe- 
rrienced.  The  nasal  mucous  membrane  being  inflamed,  sneezing 
ias  another  symptom,  recurring  in  some  cases  every  few  minutes 
uuntil  the  child  is  quite  exhausted.  An  excoriating  discharge  distils 
fifrom  the  nostrils,  the  fauces  are  seen  on  inspection  to  be  redder 
tlchan  natural,  and  there  is  some  soreness  of  the  throat.  The 
liaryngeal  and  tracheal  mucous  membrane  having  shared  the  in- 
Iflammatory  hypersemia,  hoarseness  is  not  an  unfrequent  symptom, 
iBnd  a  loud,  hollow,  dry  cough  is  perhaps  the  most  characteristic 
aeature  of  this  catarrhal  affection. 

In  truth  —  as  Dr.  Gregory  well  expresses  it — the  mucous 
anembranes  of  the  head  and  chest  receive  the  first  impetus  of  the 
looison  of  measles.  Bearing  in  mind,  however,  this  fact,  and  the 
iipriority  also,  usually  speaking,  of  the  catarrhal  affection,  instances 
rare  alleged  by  some  authors  of  the  rubeoloid  skin  eruption  being 
iipresent,  without  any  implication  of  the  aforesaid  mucous  mem- 
'ibranes,  at  any  period  of  the  disease — "  rubeola  sine  catarrho." 
IThe  participation  of  the  rubeoloid  poison  would  seem,  therefore,  to 
^e  neither  a  constant  nor  prior  event,  in  all  cases.  But  these 
■iuthors — Willan,  for  example — acknowledge  that  persons  who 
tiave  had  this  supposed  variety  of  measles  enjoy  no  immunity 
against  its  recurrence.  Perhaps,  therefore,  the  first  disease 
was  not  true  measles.  Gregory  believes  these  alleged  instances 
'to  have  been  febrile  lichen  instead. 

Scarlet  fever,  or  scarlatina,  is  identified  by  its  peculiar  '  skin- 
eruption  '  and  '  sore  throat.'  There  are  varieties,  however,  of  this 
disease  shading  into  each  other,  just  as  there  are  shades  of  dif- 
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ference  only  between  varieties  of  the  same  species  of  flower  or 
fruit.  Scarlatina  mitis  (simplex)  is  manifested  by  a  scarlet  efflo- 
rescencCj  without  any,  or  scarcely  any,  sore  throat.  Scarlatina 
anginosa,  the  most  common  variety,  is  declared  by  a  vivid  rash, 
with  decided  sore  throat  and  inflammation  of  the  mucous  mem- 
brane of  the  larynx,  mouth  and  nose.  Scarlatina  maligna  (cynanche 
maligna,  angina  maligna  putrida)  is  exhibited  by  the  throat  alone. 

These  varieties,  therefore,  are  expressed  by  reference  to  the 
skin  eruption,  and  the  portion  of  mucous  membrane  involved. 
Each  of  these  features  requires  a  few  more  descriptive  remarks, 
beyond  the  comparison  already  drawn,  in  speaking  of  measles. 

The  'eruption' — consisting  of  small  red  points,  scarcely  elevated, 
patchiform,  but  without  any  definite  shape,  disappearing  on  pres- 
sure— is  distributed  all  over  the  body,  giving  a  diffused  tint  like 
that  of  a  boiled  lobster ;  and  this  overshadowing  hue  travels  from 
the  face  and  neck  downwards ;  but  in  simple  or  mild  scarlatina,  it  is 
first  perceived  on  the  trunk,  arms,  and  thighs,  without  appearing  in 
many  instances  on  the  face.  A  partial  eruption  only,  as  on  the  thighs, 
appears  in  some  instances  of  scarlatina  anginosa,  or  if  the  eruption 
be  more  general,  it  may  recede  for  a  few  hours  and  then  recur. 

More  or  less  swelling,  doubtless  from  effusion  of  serum  into 
tbe  subcutaneous  cellular  texture,  accompanies  this  skin  eruption, 
whereby  the  fingers  feel  swollen  and  stiff".  CEdema  is  more  pal- 
pable in  scarlatina  anginosa,  and  in  this  variety  the  subcellular 
texture  also  of  the  neck  is  apt  to  swell,  and  the  parotid  glands  to 
enlarge,  so  that  the  jaws  are  opened  with  some  difficulty.  ]\Iiliary 
vesicles  may  be  interspersed  with  the  rash  (scarlatina  varioloides). 
According  to  Dr.  Watson's  experience,  these  vesicles  are  most 
thickly  set  on  the  thorax,  and  on  the  front  and  sides  of  the  neck. 
Their  liquid  contents  are  soon  absorbed;  the  enclosing  cuticle 
shrivels  up,  turns  white,  and  effloresces  in  a  thick  white  scurf,  the 
part  from  which  it  separates  looking  at  first  sight  as  if  it  had  been 
powdered. 

A  general  desquamation  of  the  cuticle  ensues  as  the  eruption 
disappears.    This  desquamation  takes  the  form  of  a  mealy  or 
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branny  powder  over  the  whole  surface  of  the  body,  while  a  glove. 
Of  slipper,  of  cuticle  comes  away  at  once  from  either  hand  or  foot. 

Eespecting  the  '  sore  throat,'  uneasiness  is  experienced  in 
d deglutition  from  the  onset  of  scarlet  fever,  and  inspection  of  the 
f  fauces  discloses  a  bright  red  colour,  with  some  degree  of  swelling, 
e  extending  over  the  tonsils  and  palate,  which  soon  become  overlaid 
iwith  ash-grey  films  of  lymph;  thus  contrasting  with  common 
I  tonsillitis.  These  films  have  been  mistaken  for  sloughing  ulcers, 
tbut  ulceration  is  a  rare  event  in  the  most  severe  cases  of  scarlatina 
i.anginosa.  It  is  a  specific  inflammation,  and  not  limited  to  the 
t  fauces ;  it  creeps  along  the  mucous  membrane  of  the  tongue,  by 
\ which  its  papillae  became  enlarged  and  prominent;  so  that  when 
:the  cream-white  fur  which  had  accumulated  clears  away,  the 
i  organ  presents  a  characteristic  appearance  —  "  the  strawberry 
i  tongue."  Along  the  posterior  nares,  also,  this  inflammation 
I  extends,  and  an  acrid  fluid  is  discharged  from  the  nostrils^ 
I  resulting  in  loss  of  smell.  A  similar  discharge  from  the  ears — 
.  pending,  perchance,  destruction  of  the  ossicula  —  ends  in 
.  permanent  deafness.  One  or  both  eyes  may  be  destroyed ;  even 
:  the  cellular  texture  of  the  orbit  sloughed  in  one  case  under 
1  Dr.  Gregory's  observation.  In  rare  cases  the  larynx  shares  the 
-  inflammation  of  the  fauces ;  but  all  these  extensions  along  neigh- 
bouring offsets  of  mucous  membrane,  are  of  later  occurrence  than 
I  either  '  the  sore  throat '  or  '  the  skin  eruption.'  They  are  the 
I  primary  local  manifestations  of  scarlet  fever. 

Scarlatina  maligna  is  known  by  its  peculiar  sore  throat  alone, 
'  without  any  skin  eruption,  or  any  worthy  of  notice.  Fortunately 
t  this  is  not  the  common  variety  of  scarlatina.  The  fauces  become 
«"  swollen  almost  to  suffocation,  and  of  a  livid  red  colour.  Ulcera- 
t  tion  quickly  succeeds,  ash-coloured  sloughs  are  seen  on  the  tonsils, 
J  and  the  ravages  of  gangrene  are  often  extensive.  The  voice 
i  acquires  a  hoarse  and  hollow  tone,  and  respiration  is  accompanied 
'  with  a  strangling  noise ;  then  come  puff's  of  putrid  breath,  and  a 
?  sanious  fluid  bubbles  forth  abundantly  from  the  nostrils,  excori- 
'  ating  the  lips  and  cheeks. 
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The  skin  eruption,  if  present,  is  livid  and  scanty.  It  is  apt 
to  appear  and  then  recede  ;  occasionally^  purple  petechise  are  in- 
terspersed. In  fact,  the  typical  rash  of  scarlatina  may  be  absent 
in  the  worst  cases ;  the  skin  eruption,  therefore,  is  conspicuous 
chiefly  by  its  absence. 

Small-pox,  or  variola,  is  another  exanthematous  fever,  charac- 
terized by  a  peculiar  '  skin  eruption/  and  somewhat  by  the  '  sore 
throat'  which  it  exhibits. 

The  varioloid  eruption  begins  in  the  form  of  small  pimples 
scattered  over  the  face  and  neck, — on  which  parts,  in  the  great 
majority  of  instances,  they  first  appear.  These  pimples  feel  some- 
thing like  shot  in  the  skin.  After  five  days  or  so  have  elapsed, 
a  little  vesicle,  containing  whey-coloured  fluid,  arises  on  the 
summit  of  each  pimple.  The  pimples  have  become  vesicular  on 
the  face  and  neck,  and  by  this  time  other  pimples  have  appeared 
successively  all  over  the  body ;  this  eruption  spreading  from  above 
downwards  with  tolerable  regularity.  During  the  next  two  days, 
those  pimples  which  are  now  vesicular,  undergo  a  remarkable 
change.  The  vesicles  enlarge  in  breadth  only,  and  a  cup-like 
depression  is  seen  in  the  middle  of  each,  or  most  of  them ;  but 
by  the  eighth  day  these  cryptiform  vesicles  are  matured  into 
plump  spheroidal  pustules.  The  whole  crop  of  pimples,  with  few 
exceptions,  follow  their  example,  and  the  skin  is  everywhere 
studded  with  pustules  of  a  honeycomb  .  colour.  Such  at  least  is 
the  appearance  of  discrete  small-pox ;  the  pustules  are  isolated. 
But  they  are  often  arranged  in  groups  of  three  or  five,  forming 
crescents  or  circles,  an  arrangement  distinctly  seen  when  the 
eruption  is  not  too  copious ;  and  this  arrangement  contrasts  with 
chicken-pox,  which  difilers  also  in  more  essential  particulars,  to 
which  I  shall  presently  advert. 

The  vesicles  or  pustules  of  small-pox  are,  from  their  first 
formation,  severally  encircled  by  an  inflamed  margin  of  skin, 
swollen  and  painfully  tense.  Thus  the  fingers  are  stretched  and 
shining,  while  the  eyelids  eventually  puff"  up  like  bladders,  closing 
the  eyes,  and  the  swollen  face  assumes  an  aspect  unknown  by 
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the  patient's  most  intimate  friends.  As  the  pustules  ripen,  this 
surrounding  inflammation  acquires  a  damask-rose  hue,  which 
Sydenham  states*  was  more  exactly  the  colour  both  of  the  pustules 
and  their  interspaces,  in  the  mildest  forms  of  scarlet  fever,  as  he 
'witnessed  it.  The  pustules,  he  adds,  of  the  face,  become  rougher 
nd  yellower,  those  of  the  hands  and  body  generally  being 
-moother  and  whiter. 

At  this  stage  of  the  eruption — that  of  mature  pustulatiou — 
I  pause  for  a  moment  to  describe  the  structure  of  the  variolous 
[  imple  and  pustule, — a  subject,  however,  of  pathological  interest 
rather  than  of  diagnostic  importance.  It  was  first  investigated 
by  Cotugno  in  Italy,  followed  up  by  John  Hunter,  Dr.  Adams, 
Bousqviet,  Gendriu,  Judd,  Dr.  Petzholdt,  &c.,  and  embodied  by 
Gregory  in  his  valuable  treatise,t  from  which  I  extract  the  follow- 
ing particulars : — 

"  Inflammation  begins  in  the  true  skin.  From  a  central  point 
(stigma-phlyctidium)  it  extends  by  radiation  on  the  surface,  pene- 
trating to  a  greater  or  less  depth  in  different  cases.  Beneath  the 
epidermis,  and  constituting  the  greater  portion  of  this  central 
spot,  is  found  a  substance  or  disc  of  the  consistence  of  pulp  or 
thick  mucus,  which  apparently  is  no  part  of  the  skin  altered, 
but  a  new  specific  product.  It  is  the  variolous  slough  of  Hunter 
and  Adams.  When  suppuration  is  completed,  this  substance  is 
swollen  and  moist  like  a  sponge.  The  floor  of' each  central  spot 
presents  the  papillated  structure  of  the  skin,  elevated  and  marked 
with  fissures. 

"  The  '  vesicle '  itself  is  multilocular,  like  an  orange,  being 
divided  into  numerous  cells,  twelve  or  more  in  number.  A  filament 
of  cellular  tissue  binds  down  the  central  portion  of  cuticle  to  the 
lower  surface  of  the  phlyctidium.  The  fluids — lymph  and  pus — 
which,  in  different  stages,  distend  its  cells,  destroy  at  length  the 
filamentous  attachment  of  the  stigma  to  the  cuticle,  and  that 

*  Works.  Trans,  for  Sydenham  Society,  1850,  by  R.  G.  Latham,  vol.  ii., 
p.  251. 

•  t  Lectures  on  the  Eruptive  Fevers,  184.3. 
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which  was  first  a  depressed  or  umbilicated  vesicle  becomes  at  last 
an  acuminated  pustule." 

This  description,  probably  accurate  in  so  far  as  it  goes,  relates 
only  to  the  central  vesicle  of  the  sraall-pox  pustule ;  it  does  not 
comprise  the  structure  of  the  whole  pustule.  Around  this  central 
vesicle,  which  is  multilocular,  and  contains  whitish  lymph,  runs  a 
circular  trough,  containing  yellow  pus.  Either  receptacle  can  be 
emptied  by  puncture  without  disturbing  the  other ;  and  the  vesicle 
is  said  to  contain  the  purest  portion  of  the  variolous  poison. 

Having  advanced  to  maturity  by  about  the  eighth  day,  the 
yellow  hemispherical  pustules  are  now  the  size  of  a  large  pea,  the 
swelling  and  inflammation  of  the  face  subside,  and  about  the 
eleventh  day  a  dark  spot  appears  on  the  summit  of  each  pustule ; 
shortly  after,  they  spontaneously  burst,  some  of  their  yellow 
matter  exudes  and  forms  a  crust,  while  the  pustules  themselves 
shrivel  up,  retaining  perchance  a  portion  of  matter,  which  becomes 
thick  and  hard.  After  four  or  five  days  more  the  crusts  and 
withered  pustules  underneath  them  alike  fall  ofi,  leaving  the 
subjacent  skin  of  a  clarety  hue ;  and  these  remarkable  stains 
wear  off  only  in  three  or  four  months.  In  severe  cases  inflamma- 
tion of  the  true  skin  does  not  cease  with  suppuration  (maturation) ; 
portions  of  skin  actually  slough,  and  leave  pits,  when  the  pea-like 
pustules  drop  off,  the  claret  tint  remaining  also  for  a  time.  But 
this  pitting  of  the  skin  is  permaneut,  or  at  least  wears  off 
only  in  the  course  of  many  years.  Such  is  the  career  of  the 
varioloid  eruption  when  uninterrupted  and  undisturbed.  But 
it  may  be  arrested.  Thus,  some  of  the  pustules,  especially  on 
the  extremities,  wither,  without  bursting;  others  may  be  broken 
prematurely  by  the  patient's  scratching  them,  and  as  prematurely 
become  encrusted.  Lastly,  maturation  and  scabbing  are  delayed 
in  bad  cases  until  the  ninth  or  tenth  day. 

Confluent  small-pox  presents  many  irregularities  as  compared 
with  the  typical  form  of  eruption.  Its  differential  characters  are 
as  follows  : — 

The  pimples  appear  at  a  more  early  period  of  the  fever,  and 
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ue  more  numerous ;  both  these  circumstauces  being  indicative  of 
[he  severity  of  the  disease,  are  of  themselves  alone  important 
[)oints  of  difference.    Not  unfrequently,  in  the  first  instance,  there 
general  inflammation  of  the  skin,  resembling  that  of  measles, 
scarlet  fever,  or  erysipelas  j  for  either  of  which,  therefore,  the 
incipient  small-pox  eruption  is  liable  to  be  mistaken  at  first.  Any 
doubt,  however,  is  soon  dispelled  by  the  pimples  becoming  vesi- 
cular.   As  the  eruption  advances,  the  pustules  do  not  so  much 
rise  to  any  notable  height  as  run  together,  and.  form  irregular- 
shaped  islands  of  puriform  matter,  having  a  whitish  or  brownish 
tiut  rather  than  a  yellow  colour.    This  confluent  form  of  pustu- 
1  lation  occurs  more  especially  on  the  face,  which,  in  some  instances, 
iis  entirely  overspread  -with  a  large  sheet  of  matter. 

Maturation,  such  as  it  is,  may  be  postponed  until  the  tenth 
I  day  or  so,  and  separation  of  the  scabs  delayed  until  the  twentieth 
1  day.    Then  irregular  crusts,  some  large,  some  small,  drop  off. 
The  face  sheds  a  regular  mask  in  severe  cases. 

Other  modifications  of  the  varioloid  eruption  occur,  besides 
those  ordinarily  known  ns  discrete  and  confluent  small-pox,  with 
their  differently  shaped  and  shaded  pustules.  Blood,  rather  than 
true  matter,  collects  within  the  pustules  in  the  most  terrible  form 
of  this  disease, — happily  rare  now-a-days  ;  but  described  by  Syden- 
ham as  variola  nigra,  and  afterwards  named  more  correctly  by 
Mead,  bloody  small-pox. 

Passing  from  the  skin  to  its  subcellular  tissue,  this  texture 
also  supplies  a  ground  of  early  and  exact  (differential)  diagnosis, 
scarcely  inferior  to  that  supplied  by  the  skin-eruption. 

I  have  already  mentioned  the  swelling  and  tension  of  the 
skin  in  distinct  small-pox,  and  that  infiltration  of  the  subjacent 
cellular  texture  supervenes.  But  in  distinct  smalf-pox  the  skin 
alone  is  the  seat  of  inflammation  •  whereas  in  the  confluent,  it 
dips  deeper  into  the  subcutaneous  cellular  texture  also,  sometimes 
extensively,  sometimes  partially — e.g.  that  of  the  scalp  very  com- 
monly. Diffuse  suppuration  follows,  or  a  succession  of  small  and 
most  troublesome  abscesses.     In  this  way  the  neck  is  peculiarly 
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liable  to  great  turgescencc,  accompanied  with  sore  throat  and 
profuse  salivation.  Occasionally  the  tongue  becomes  involved, — an 
event  which  few,  if  any,  survive. 

More  diagnostic  even  than  this  'sore  throat'  is  that  specific 
form  of  inflammation  which  arises  by  extension  of  the  pustular 
eruption  to  the  mucous  membrane  of  the  fauces.    It  occurs  in  a 
large  proportion  of  those  who  have  confluent  small-pox.    And  not 
only  is  the  throat  thus  affected ;  the  nose,  mouth,  larynx,  and 
trachea  are  so  also ;  indeed,  the  mucous  membrane  of  all  those 
parts  to  which  the  air  has  access  are  said  to  be  subject  thereto. 
It  was  alleged,  moreover,  by  Cotunnius,*  that  desiccation  of  the 
mucous  membrane  about  to  be  invaded  was  an  essential  condition ; 
and  that  the  atmospheric  air  predisposed  by  drying  those  parts 
which  are  exposed.     For  example,  pustular  eruption  comes  out 
more  abundantly  on  the  face  and  hands ;  pustules  appear  on 
hemorrhoidal  tumours  only  when  they  project  beyond  the  margin 
of'the  anus ;  that  portion  alone  of  the  glans  penis  is  thus  affected 
which  is  unprotected  by  the  prepuce ;  and  they  do  not  form  on  the 
inner  surface  of  the  eyelids,  except  in  cases  of  eversion.   This  last- 
chosen  instance  is  erroneous,  for  in  confluent  small-pox  especially, 
pustules  arise  on  the  palpebral  conjunctivse ;  and  their  evolution  on 
the  foetus  in  utero  is  quite  incompatible  with  the  theory  advanced. 

Certain  characteristic  symptoms  announce  this  mucous  com- 
plication. Varioloid  pustules,  more  often  confluent  than  distinct, 
appear  on  the  tongue,  inner  aspect  of  the  cheeks,  palate,  and 
velum.  Hoarseness  and  alteration  of  the  voice  indicate — in  Dr. 
Gregory's  experience — that  this  condition  extends  to  the  mucous 
membrane  of  the  larynx  and  trachea.  Great  pain  in  swallowing, 
with  cough  and  dyspnoea,  in  bad  cases,  are  further  evidence  of  like 
import.  The  cough  is  at  first  dry  and  tearing,  but  as  the  disease 
progresses,  expectoration  relieves  it ;  and  about  the  eighth  day,  a 
copious  viscid  secretion  exudes  from  all  these  parts.  Far  more 
serious  results  accrue  from  this  mucous  complication  than  any 


*  De  Sedibus  Variolarum. 
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)cal  mischief  it  occasions.  Both  the  quality  and  circulation  of  the 
lood  are  impaired  by  the  persistent  dyspnoea.  After  eight  days  or 
0  have  elapsed,  the  crimson  areolae  around  the  vesicles  are  faded, 
bile  those  on  the  extremities  never  acquire  any  marginal  inflam- 
lation — by  which  alone  the  surface  can  be  cicatrized.  On  the 
ruuk,  this  inflammation  is  livid  or  claret-coloured.  The  vesicles 
0  not  acuminate.  They  are  flat,  and  appear  much  the  same  as 
:'ter  death.  Sometimes  the  superficial  inflammation  is  erysipela- 
ous  rather  than  phlegmonous,  and  large  blebs  of  ichorous  fluid 
rise  here  and  there.  In  twenty-four  hours,  low  muttering 
lelirium  supervenes.  But  the  circulation  is  feeble,  as  well  as  the 
)lood  being  vitiated ;  the  tongue  swells  and  has  a  purple  hue,  the 
xtremities  grow  cold,  and  yet  colder,  until  finally  benumbed  with 
he  coldness  of  death. 

Chicken-pox,  or  varicella,  is  a  disorder  about  which  there  has 
Ijeen,  and  still  exists,  considerable  diff"erence  of  opinion  as  to  its 
non-identity  or  identity  with  small-pox  of  a  minor  degree  than  that 
of  the  ordinary  type.  Although  in  itself  a  very  trifling  disorder, 
its  early  and  exact  diagnosis  is  very  important ;  because,  if  only 
modified  small-pox,  the  same  preventive  precautions  are  indicated 
as  for  the  ordinary  type  of  this  serious  disease,  which  it  might 
assume  if  communicated  to  another  person.  If  wow-identical  there- 
with, then  at  least  we  shall  know  well  when  these  precautions  are 
unnecessary,  and  that  the  members  of  a  family  or  a  school  run  no 
risk  of  the  greater  evil  emanating  from  the  lesser  in  the  person  of 
one  of  their  companions.  I  shall  have  occasion  to  advert  again 
to  the  importance  of  this  question  of  identity  in  relation  to 
prevention. 

"What,  then,  are  the  leading  characters  of  chicken-pox?  I 
gladly  avail  myself  of  Dr.  Gregory's  original  observations,  of  which 
the  following  summary  will  prove  sufficient : — "  Varicella  is  a 
-light  disorder,  the  ofispring  of  a  specific  miasm,  which,  without 
initiatory  fever,  throws  out  an  eruption  of  confluent  vesicles,  which 
maturate  in  three  days,  and  desiccate  into  granular  scabs  that 
speedily  fall  off".    Little  or  no  fever  accompanies  the  maturative 
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stage,  and  no  secondary  fever  follows.  This  disorder  chiefly 
prevails  among  children,  and  occurs  but  once  in  life." 

Already  do  the  terms  of  this  definition  suggest  the  won-identity 
of  vai'icella  vrith  small-pox.  For,  as  a  tree  is  known  by  its  fruit, 
so  are  eruptive  fevers  specially  known  by  their  several  eruptions; 
and  the  primarily  vesicular  eruption  of  varicella  is  unlike  that  of 
small-pox  in  any,  even  its  mildest  form.  Let  us  then  examine  the 
fruit  of  varicella  more  closely. 

Its  '  vesicles '  are  simple  elevations  of  the  cuticle,  or  minute 
blisters,  presenting  an  appearance  as  if  the  skin  had  been  exposed 
to  a  shower  of  boiling  water.  The  parts  chiefly  visited  are  the  back 
and  scalp,  sparing  the  face,  a  part  that  never  escapes  in  small- pox. 
These  vesicles  vary  in  shape  somewhat,  are  the  size  of  a  split  pea, 
and  encircled  -with  a  slightly  red  halo.  They  contain  a  clear 
lymph,  which,  if  the  vesicles  remain  unbroken  for  twenty-four 
hours,  acquires  a  slight  opacity.  A  tingling  itchiness  also  dis- 
poses the  child  to  scratch  the  part  affected,  and  if  this  desire  be 
not  restrained,  a  degree  of  superficial  inflammation  succeeds,  suffi- 
cient to  convert  the  clear  lymph  into  an  imperfect  pus.  After 
two  or  three  days,  the  vesicles  shrivel  up,  very  small  scabs  appear, 
and,  as  the  lymph  is  not  mucilaginous,  these  are  granular.  Fresh 
crops  of  vesicles  recur  in  succession  for  two  or  three  days,  so  that 
about  six  days  elapse  ere  the  complaint  finishes  its  course. 

All  this  is  unlike  small-pox.  The  structure  of  the  varicelloid 
vesicle  bears  no  relation  to  that  of  variola.  Here,  no  umbilica- 
tion,  no  central  depression,  no  multilocular  structure,  no  slough, 
but  simple  elevations  of  cuticle.  Then,  again,  they  have  no 
regular  arrangement — no  grouping  into  threes  and  fives,  no  cres- 
centic  or  circular  figures.  Lastly,  everything  in  varicella  is 
hurried  forward — the  incubation,  the  eruption,  the  desiccation ; 
and  not  the  slightest  pitiing  commemorates  this  transient  and 
trivial  exanthem,  although  in  a  few  instances  shallow  cicatrices 
have  been  noticed.  No  throat  affection  of  any  kind  complicates ; 
i.e.,  the  mucous  membrane  of  the  fauces  is  not  involved.  Above 
all,  varicella  is  caught  indiscriminately  by  children  (almost  exclu- 
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sively)  who  have,  and  by  those  who  have  not,  been  vaccinated  ; 
nor  is  its  course  altered  in  the  slightest  degree  by  having  under- 
gone this  substitute  for  small-pox.  Therefore,  a  fortiori,  the  two 
diseases  in  question  are  wora-identical . 

But  if  chicken-pox  be  a  disorder  distinct  from  typical  variola, 
does  this  latter  ever  approach  the  former?  Is  there  a  modified 
small-pox  which  resembles  varicella,  and  for  which  it  is  liable  to 
be  mistaken  ?  There  is.  Variola  varicelloides,  as  this  modifica- 
tion is  named,  is  an  approach  towards  true  varicella,  yet  without 
overstepping  the  line  of  demarcation  between  them.  The  respective 
characters  of  the  two  eruptions  at  their  first  appearance — one  vesi- 
cular, the  other  papular — is  one  point  of  distinction  ;  and  when 
the  hard  papules  of  small-pox  have  become  vesicular,  the  peculiar 
structure  of  its  vesicles  is  another ;  subsequently  there  are  those 
shades  of  difference  which  have  just  been  enumerated.  But  with 
all  these  points  of  distinction  between  the  eruptions  of  true  and 
feigned  varicella,  it  must  be  confessed  that  their  diagnosis  is  not 
always  obvious.  Nevertheless  the  non-identity  of  these  two  dis- 
eases is  obvious.  What  says  '  vaccination '  ?  That  they  who  have 
been  placed  under  its  protection  enjoy  no  immunity  whatever  from 
chicken-pox,  but  are  privileged  to  hold  intercourse  with  small-pox 
in  any  shape  without  scarcely  any  risk  of  infection.  This  guarantee 
of  non-identity  at  least,  if  it  does  not  aid  our  diagnosis,  bears  im- 
mediately on  the  prevention  of  infection  in  its  worst  sense.  For 
they  who  are  unprotected  by  vaccination,  as  well  as  they  who  are 
thus  fortified,  may  equally  associate  where  chicken-pox  is  preva- 
lent, without  any  fear  whatever  of  small-pox  in  any  shape  being 
geuerated.  A  distinct  individuality,  albeit  invisible,  proper  to 
each  of  these  two  diseases,  estranges  both ;  so  that  trivial  and  tran- 
sient varicella  may  be  propagated  freely,  and  yet  will  never  give 
birth  to  that  terrible  tyrant  small-pox.  This  is  anomalous,  con- 
sidering their  close  relationship.  But  they  are  members  of  the 
same  family  in  likeness  only,  not  in  blood. 

There  is  yet  another  member  of  this  family,  about  whose  rela- 
tionship opinions  are  divided.   Erysipelas  is  an  eruptive  fever  cer- 
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tainly,  yet  its  origin  by  infection  is  disputed,  and  indeed  open  to 
doubt. 

This  doubtj  and  this  disputation,  seem  to  have  arisen  from  one 
oversight — that  of  identifying  erysipelas,  a  peculiar  inflammation 
of  the  skin  (and  subcellular  texture)  of  the  head  and  face  only, 
with  erysipelatous  inflammation  of  the  skin  (and  subcellular 
texture)  of  any  other  part  of  the  body.  The  former  is  decidedly 
infectious ;  the  latter,  apart  from  co-operating  causes,  less  de- 
cidedly so. 

Commencing  then  with  the  integuments  of  the  head  and  face, 
(true)  erysipelas  exhibits  the  following  characteristic  appearances  : — 
On  the  nose,  either  cheek,  the  margin  of  either  ear,  or  sometimes 
on  "one  of  the  temples,  a  slight  blush  of  redness  becomes  visible, 
accompanied  with  stiffness  rather  than  swelling  of  the  skin,  which 
has  lost  only  its  wonted  suppleness,  and  acquired  a  shiny  roseate  hue. 
A  tingling,  burning  sensation  also,  rather  than  pain,  is  experienced, 
and  hence  the  popular  name  of  this  inflammation — St.  Anthony's 
Fire. 

The  redness  of  Erysipelas  assumes  different  tints;  in  some 
cases  being  more  scarlet,  in  others  rather  purple  ;  but  of  whatever 
tint  it  may  be,  it  disappears  entirely  on  pressure,  and  returns 
immediately  the  finger  is  withdrawn — so  free'  and  persistent  is  the 
determination  of  blood.  The  tension  also  of  the  skin  is  readily 
perceived  on  passing  the  finger  from  the  sound  to  the  inflamed 
part.  An  abrupt  margin  defines  this  redness  and  this  stiffness ; 
both  are  circumscribed  by  an  irregular  line. 

The  inflammation,  thus  mapped  out,  "spreads  continuously  : 
erysipelas  is,  par  excellence,  a  '  serpiginous '  skin  affection  ;  and 
while  it  diverges,  creeping  like  water  spilt  on  an  impervious 
surface,  the  skin  becomes  swollen,  some  serum  is  effused  into  the 
subcellular  texture  also,  and  this  swelling  is  soft  and  diffused. 
Nature  makes  no  adequate  reparative  effort  to  limit  and  circum- 
scribe the  serum  with  lymph.  Serous  effusion,  therefore,  pro- 
ceeds, and  the  swelling  increases — so  much  so  as  to  close  the  eye- 
lids, distend  the  cheeks,  disfigure  the  features,  and,  at  length, 
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I  obliterate  all  traces  of  personal  identification.  "  What  great 
I  events  from  little  causes  spring  that  trifling  "red  nose,  and  now 
I  this  defaced  visage.  The  turgid  textures  are  tense  and  painful, 
:  although  still  a  burning  pain. 

At  this  stage  of  the  inflammation  its  course  is  sometimes 
i  arrested,  the  redness  fades,  the  swelling  subsides ;  and  this  termi- 
mation  by  '  resolution  ^  occurs  -with  or  without  shedding  of  the 
(Cuticle.  In  many  instances,  however,  the  issue  is  less  speedy. 
I  Serous  effusion  having  continued  for  a  period  varying  from  twelve 
Ito  thirty-six  hours,  elevates  the  cuticle  into  vesicles,  or  larger 
I  blebs,  exactly  like  those  which  follow  a  burn  or  scald.  These 
s semi-transparent  and  yellowish,  or  sometimes  livid  blisters,  soon 
Iburst,  and  discharging  their  contents — serum,  pure  or  bloody — 
ssubside  into  thin  incrustations.  When,  in  the  course  of  a  few 
(days,  these  peel  off,  they  disclose  the  subjacent  skin  either  in  a 
ssound  state  or  beset  with  superficial  ulcerations.  In  some  in- 
tstances  the  true  skin  is  less  spared.  It  has  a  reddish-brown  or 
llivid  hue ;  and  even  gangrene  of  the  skin  succeeds,  announced  by 
i great  tension,  heat,  and  acute  pain.  But  this  issue  of  erysipelas  is 
irare,  and  generally  fatal. 

Such  are  the  origin,  course,  and  terminations  of  simple  ery- 
isipelas, — an  inflammation  akin  to  erythema,  and  contrasting  with 
lih^ phlegmonous  variety,  in  which  the  skin  and  subcellular  texture 
c  are  both  the  seat  of  inflammation  ;  the  latter  tissue  being  more 
e  especially,  but  secondarily,  engaged.  The  roseate  hue,  if  it  should 
3 appear  in  the  first  instance,  is  soon  exchanged  for  a  brownish  or 
llivid  tint,  which  mottles  the  skin.  Simultaneously,  the  sub- 
c  cellular  texture  is  gorged  with  serum,  and  presents  a  considerable 
s  swelling,  which,  however,  readily  pits  on  pressure  with  the  finger. 
IThis  cedematous  swelling,  of  considerable  size,  and  this  purple 
i  shade  of  colour  exhibited  by  the  skin,  contrast  with  the  characters 
oof  simple  erysipelas  as  it  first  appears.  The  burning  pain  also 
liis  more  severe,  and  perhaps  accompanied  with  throbbing.  Other- 
«wise  the  simple  and  phlegmonous  varieties  have  points  of 
r  resemblance.    In  both,  the  redness  presents  a  defined  margin ; 
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in  bothj  tlie  inflammation  extends  itself  continuously  by  creep- 
ing over  the  surface.  But  then  again,  in  phlegmonous  erysipelas, 
engorgement  of  the  subcellular  texture  advances  and  deepens 
with  alarming  rapidity;  and  although  this  serous  infiltration 
is  itself  diffused,  the  stuffed  cushion  of  cellular  tissue  feels 
brawmj.  A  few  small  vesicles  only  represent  the  overflow  of 
serum  under  the  cuticle ;  they  do  not  reveal  the  perilous  state  of 
affairs  beneath  the  sMn.  Burrowing  suppuration  and  rapid 
sloughing  threaten;  these  dangers  not  being  attended  with  in- 
creased tension,  swelling,  and  pointing,  as  in  phlegmon ;  on  the 
contrary,  rather  with  diminished  tension,  subsidence,  and  flacci- 
dity.  Such  is  the  experience  of  Lawrence,*  and  of  another 
original  observer  of  this  disease.  At  that  period,  writes  Dupuy- 
tren,t  when  phlyctense  have  formed,  and  the  cellular  texture 
becomes  thickened  and  indurated,  the  symptoms  appear  for  two, 
three,  or  four  days  to  be  stationary ;  and  an  inexperienced  surgeon 
is  even  led  to  hope  for  the  resolution  of  the  inflammation,  while 
the  danger  is  really  urgent  and  suppuration  already  exists.  This, 
then,  is  the  critical  period  of  phlegmonous  erysipelas.  If  un- 
checked, the  conclusion  of  its  career  is  told  in  a  few  words. 

Very  soon  after  this  period  of  deceitful  calm  comes  an  out- 
burst. A  more  livid  hue  overshadows  the  integuments ;  the  skin 
melts  away  in  patches,  accompanied  with  a  discharge  of  bloody 
sanious  fluid,  and  the  exposure  of  white  sloughs  of  cellular  tissue, 
portions  of  which  bulge  here  and  there  through  apertures  in  the 
integument.  Sometimes  this  texture  perishes  extensively,  but  if 
partially  spared,  large  sloughs  of  cellular  tissue,  resembling  masses 
of  soddened  tow,  are  eventually  detached ;  while  the  adjoining 
cellular  texture  is  drilled  with  small  abscesses,  or  a  profuse  suppura- 
tion burrows  wherever  fluid  can  find  its  way — between  muscles,  and 
possibly  into  a  neighbouring  joint.  Thus  all  parts  around  become 
involved  in  the  ravages  of  phlegmonous  erysipelas.  In  one  fatal 
case,  under  Dupuytren^s  observation,  the  whole  leg  was  laid 


*  Med.-Chir.  Trans.,  vol.  xiv. 


t  Clin.  Chir.,  t.  .ii.,  p.  311. 


LOCAL  FROM  CONSTITUTIONAL  MORBID  CONDITIONS.  339 


bare  of  skiu  aud  cellular  tissue,  exposing  the  tibia  and  patella. 
After  prolonged  suppui*ation  and  sloughing,  those  textures  which 
do  escape — the  muscles,  fasciae,  tendons,  and  bones — are  so  agglu- 
tinated together  as  to  seriously  and  permanently  impair  their  uses 
in  the  animal  economy. 

It  will  be  readily  imagined  that  erysipelas  may  spread  from 
the  scalp  and  face  to  the  neck,  thence  to  the  thorax,  and  occa- 
sionally extend  as  far  as  the  extremities ;  or  it  may  begin  in  some 
other  part  than  the  head  and  face — such  as  the  leg,  sometimes 
the  trunk. 

In  whatever  part  of  the  body  erysipelas  first  shows  itself,  its 
characters  and  course  are  similar  ;  but  while  fading  in  that  portion 
of  the  skin  where  it  first  appeared,  it  travels  to  the  neighbouring 
skin.  The  various  stages  of  this  inflammation,  therefore,  usually 
coexist  in  different  parts  of  the  skin ;  the  portion  last  affected 
being  red  and  swollen,  another  part  vesicated,  while  others  are 
undergoing  desquamation. 

It  seems  unnecessary  to  add  a  third  variety  of  erysipelas — the 
"  oedematous  "  of  some  authors  ;  for  the  phlegmonous  variety  is 
itself  cedematous  in  one  stage  of  its  career.  In  both,  a  diffused 
infiltration  of  the  subcutaneous  cellular  texture  with  serum-  is 
conspicuous,  and  the  pitting  of  this  oedema  ou  pressure  with  the 
finger  its  most  distinctive  character. 

There  are,  however,  certain  particulars  in  which  phleg- 
monous inflammation  contrasts  with  phlegmonous  erysipelas^ 
and  which  determine  their  diagnosis — a  question  of  much 
importance. 

Circumscribed  and  limited  infiltration  of  the  (subcutaneous) 
cellular  texture  with  coagulating  lymph,  is  the  essential  patholo- 
gical condition  peculiar  to  phlegmon.  It  is  an  inflammation  of 
the  cellular  texture  primarily,  the  skin  being  only  secondarily  in- 
volved ;  whereas  phlegmonous  erysipelas  selects,  first,  the  skin, 
and  then  involves  the  subcellular  tissue.  Coagulating  lymph, 
rather  than  serum,  is  effused  in  phlegmon ;  the  consequent  swell- 
ing is  therefore  circumscribed  and  limited,  instead  of  being  diffused 
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and  "wide-spreading ;  it  is  also  brawny  in  the  first  instance,  that  of 
phlegmonous  erysipelas  only  becomes  so  gradually ;  lastly,  respect- 
ing the  issue  of  these  two  species  of  inflammation — that  of 
erysipelas  is  prone  to  slough,  while  that  of  phlegmon  is  liable 
only  to  this  termination. 

One  word  about  a  disputed  matter :  the  liability  of  '  mucous 
membranes/  as  well  as  skin,  to  erysipelatous  inflammation. 
This  question  is  answered  afiirmatively  by  Stevenson,  who  gives  a 
series  of  twenty -one  cases,*  and  subsequently  by  Arnott  in  an 
elaborate  paper.f  The  former  describes  an  aflPection  of  the  throat, 
characterized  by  a  red  or  purphsh  blush  of  the  velum  pendulum 
and  uvula,  with  very  little  tumefaction,  but  considerable  pain  in 
swallowing.  Excoriation  of  the  inflamed  surface  frequently 
occurs,  and  superficial  ulceration. 

This  inflammation  is  preceded  by  febrile  symptoms,  even  in 
mild  cases,  and  may  occur  before  or  after  the  skin  affection  ;  it 
may,  indeed,  constitute  the  whole  attack  of  erysipelas,  without 
that  of  the  skin  supervening.  Other  men  of  observation — 
Lawrence,  for  instance,  with  whom  T  am  inclined  to  concur — do 
not  acknowledge  eiysipelatous  inflammation  of  any  mucous  mem- 
brane.   But  this  is  still  an  open  question. 

Pursuing  the  diagnosis  of  Eruptive  fevers,  I  might  conclude 
with  that  of  Plague.  Now-a-days,  however,  having  retreated  far 
to  the  rear  of  these  diseases,  this,  once  foremost  in  the  van,  scarcely 
concerns  us,  in  this  country  at  least.  Verily,  "  Time  by  the  hour 
tells  off  the  roughest  day,''  and  we  may  contemplate,  not  without 
awe  relieved  by  gratitude,  that  period  of  England's  history  when 
hearses  paraded  the  desolated  streets  of  the  metropolis,  and  amid 
the  lurid  glare  of  torchlight  arose  the  appalling  cry — "  Bring  forth 
your  dead."  For  Plague  counts  by  thousands.  In  1665,  the 
"  great  plague,"  then  raging  in  London,  slew  7165  persons  in  one 


*  Cases  illustrating  this  contagious  nature  of  erysipelas,  and  its  connexion  with 
a  severe  affection  of  the  throat.    Edin.  Med.-Chir.  Trans.,  vol.  ii.,  182G. 

t  Loud.  Med.  and  Physical  Journ.,  vol.  Ivii.,  1S27. 
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week  ouly ;  while,  in  one  year,  no  fewer  than  68,586  died  in  the 
city  and  its  suburbs  alone  j  this  mortality  being  more  fearful  when 
compared  with  the  far  smaller  population  of  tliat  period.  Hap- 
pily, these  returns  are  now  matters  of  historical  interest,  rather  than 
of  personal  concern.  "  Sufficient  for  the  day  is  the  evil  thereof" 
I  need  only  glance  at  the  pathology  and  diagnosis  of  that  evil, 
Avhich  may  never  return ;  and  if  it  should,  would  then  have  to  be 
investigated,  without  prejudice,  as  a  new  disease. 

A  commission  of  inquiry,  appointed  at  Cairo,  of  which  Clot- 
Bey  was  the  representative,  found  that  commonly  "  plague  is 
preceded  by  prodromes,  which  last  a  greater  or  less  length  of  time. 
These  precursory  symptoms  are  lassitude,  loss  of  strength,  general 
imeasiness,  and  mental  anxiety,  soon  succeeded  by  shivering,  head- 
ache, vertigo,  and  vomiting.  Then  appear  the  diflFerent  local  and 
general  phenomena  j  and  among  them,  bubo,  carbuncles,  and  pete- 
chise,  preceded  or  followed  by  coma  or  delirium,  too  often  termi- 
nating in  death."  Analytical  investigation  of  many  cases  reduced 
this  disease  to  three  degrees :  the  first  degree  being  a  slight 
fever,  without  delirium  or  buboes  j  the  second — fever,  delirium, 
and  buboes  ;  the  third — fever,  high  delirium,  buboes,  carbuncles, 
and  petechise.  For  further  information  the  following  autho- 
rities* may  be  consulted  with  advantage. 

In  concluding  the  diagnosis  of  '  eruptive  fevers,'  as  deter- 
mined mainly  by  their  anatomical  characters,  let  me  here  advert 
to  the  Principles  which  have  been  inculcated. 

Omitting  the  two  Principles — one  fundamental  in  Etiology ; 
the  other.  Preventive,  and  therefore  eminently  Conservative — 
which,  hand  in  hand,  have  been  specially  advanced;  four  more 


*  Plague  at  Malta  (1813).  Faulkner.— Plague  in  Aleppo.  Eussell.— Medical 
Sketches.  M'Grigor.  —  Plague  among  French  Army  in  Egypt.  Assalini. — 
Histoire  Medicale  de  I'Armee  d'Orient.  Desgenettes. — De  la  Peste  Orieutale, 
d'apres  les  Materiaux  recueillies  a  Alexandria,  au  Caire,  a  Smyrne,  et  a  Constanti- 
nople, pendant  les  Annees  1833  ^  1838.  A.  F.  Bulard. — De  la  Peste  observee  en 
Egypte.  A.  B.  Clot-Bey,  1840.— A  Treatise  on  the  Plague,  &c.,  and  on  Qua- 
rantine, 1846,   A.  White.— Select  Medical  Bibliography.    J.  Forbes. 
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have  beeu  illustrated.  '  Pathologico-Anatomical '  diagnosis  has 
been  reinforced.  The  nature  and  importance  of  'concurring' 
evidence  have  been  demonstrated.  The  inferiority  of  'Func- 
tional' symptoms,  in  aid  of  diagnosis,  has  been  corroborated. 
But  that  the  '  results  of  statistics '  applied  to  these  as  well  as  to 
Pathologico-anatomical  data,  may  elucidate  positive  grounds  of 
distinction  between  diseases  apparently  identical. 

Resuming,  then,  the  diagnosis  of  eruptive  fevers,  how  far  does 
the  functional  disturbance.  Fever,  attending  each  kind,  contribute 
any  concurring  evidence  whereby  to  distinguish  them  ? 

The  fever  of  each  exanthem  is  initiatory  to,  as  well  as  con- 
comitant with,  the  specific  eruption.  So  far,  therefore,  it  contri- 
butes data  for  a  more  early  diagnosis  than  that  furnished  by  the 
eruption ;  but  are  there  any  sufficiently  marked  characters  in  the 
constituent  elements  of  these  functional  disturbances  to  render 
them  subservient  to  the  most  exact  diagnosis  ? 

We  have  already  seen  how  far  the  results  of  statistics  have 
determined  this  question  on  behalf  of  typhus  and  typhoid  '  fevers.' 
Unfortunately,  no  such  body  of  evidence  on  this  point  as  that 
which,  exists  respecting  these  two  has  yet  been  collected  on  behalf 
of  other  eruptive  fevers.  But  the  results  of  a  short  analysis,  and 
fair  comparison  of  their  phenomena,  tend  to  show  that  the  fevers 
of  measles,  scarlatina,  small-pox  (chicken-pox),  and  erysipelas  are 
not  subservient  to  the  most  exact  diagnosis  of  these  exan- 
themata. 

Every  exanthematous  fever  runs  its  course  in  four  stages  : 
the  initiatory  or  incubative  (period  of  incubation  or  brooding), 
the  eruptive  stage,  the  maturative,  and  secondary  fever;  this 
latter  signifying  that  revival  of  febrile  symptoms  which,  occurs 
when  the  specific  fever  ought  normally  to  subside.  These  phases 
of  exanthematous  fever  are  tolerably  defined  in  Nature,  and  are 
so  far  convenient  for  the  purposes  of  exact  description.  But 
they  severally  represent  an  association  of  functional  disturbances 
referrible  either  to  the  nervous  system,  or  to  the  sanguiferous  and 
secretory  systems ;  and  these  phenomena,  in  the  successive  stages 
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of  each  eruptive  fever  in  question,  are  not  sufficiently  unlike  to  be 
distinguished. 

Thus,  in  common  with  typhus  and  typhoid  fever,  exanthema- 
tous  fever  of  any  variety  denotes  certain  morbid  phenomena  refer- 
l  ible  to  the  nervous  system — namely,  disturbances  of  the  functions 
of  voluntary  power,  sensation,  and  thought.  These  disturbances 
tire  expressed  by  the  general  term,  '  exhaustion,'  or  prostration, 
Lud  in  an  extreme  degree  by  'febrile  oppression.'  Therefore 
lassitude,  weariness,  restlessness,  wandering  pains,  especially  in  the 
back  and  limbs,  thirst,  loss  of  appetite,  nausea  or  vomiting,  head- 
ache, disturbing  dreams,  and  even  delirium,  are  represented  by  the 
expression  '  exanthematous  fever but  they  are  rather  initiatory 
and  premonitory  symptoms.  The  fever  itself  is  usually  announced 
by  '  rigors  '  in  some  degree.  Shivering,  more  or  less  violent,  is 
soon  succeeded  by  reaction,  more  or  less  vigorous.  The  sangui- 
ferous system  responds  to  this  depression,  and  the  fever  now  runs 
its  course  as  an  effort  of  Nature  to  eliminate  some  '  blood-poison ' 
from  the  body.  I  here  assume  the  presence  and  operation  of  such 
poison,  of  which  this  fever  is  the  exponent.  And  the  poison  being 
different  in  each  exanthem,  the  fever  also  exhibits  differences.  Yet 
these  are  scarcely  appreciable.  The  pulse  becomes  rapid  in  all 
exanthema.  In  some,  moreover,  it  becomes  feeble.  Exanthema- 
tous fever  is  either  of  an  inflammatory  or  typhoid  type — i.e.,  there 
IS  a  malignant  variety  of  measles,  a  malignant  scarlatina,  a  ma^ 
lignant,  confluent,  and  bloody  small-pox,  malignant  phlegmonous 
erysipelas. 

With  such  general  features  of  resemblance,  are  there  any  points 
of  difference  between  these  fevers,  whereby  to  determine  their 
earliest  and  most  exact  diagnosis  ? 

The  symptoms  of  catarrh — sneezing,  lachrymation,  and  a 
peculiar  dry,  hollow  cough — are  early  symptoms  of  measles;  but 
then,  excepting  perhaps  this  cough,  they  may  announce  only 
catarrh.  On  the  other  hand,  measles  without  catarrh  would  seem 
to  be  not  measles  at  all. 

Sore  throat  is  most  characteristic  of  scarlet  fever,  and  in  severe 
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malignant  cases  is  the  most  prominent  symptom  ;  but  can  this  be 
distinguished  with  certainty  from  ordinary  tonsillitis  ? 

Vomiting  and  pain  in  the  back  and  loins  are  early  symptoms 
of  small-pox.  Cerebral  symptoms  predominate  in  some  cases. 
Intense  headache,  delirium,  stupor,  have  thus  far  a  significant  cha- 
racter ;  and  I  think  it  was  Sydenham  who  first  noticed  the  fact, 
that  an  epileptic  fit  in  children  over-night  is  very  often  followed 
by  small-pox  the  next  morning.  None  of  these  symptoms,  however, 
are  peculiar  to  tbis  disease. 

Erysipelas  is  not,  in  my  experience,  announced  by  any  peculiar 
functional  disturbances.  Gregory  enumerates  some  that  are  usually 
present  "  when  this  fever  is  breeding,  whether  in  a  hospital  or 
private  house,  whether  following  a  wound  or  arising  from  some 
inward  heat  of  the  blood,  whether  ultimately  to  develope  itself  on 
the  face  or  extremities but  he  adds,  there  is  nothing  charac- 
teristic of  approaching  erysipelas,  as  contra-distinguished  from  any 
other  kind  of  eruptive  ailment."  "  The  pulse  is  peculiarly  quick 
and  sharp  at  the  onset  of  this  fever."  Erysipelas  of  the  face  is 
said  to  be  preceded  dAidi  accompanied  by  a  fever,  of  which  "a 
peculiar  affection  of  the  sensorium"  is  the  prominent  symptom  ; 
and  the  initiatory  fever  of  idiopathic  erysipelas,  in  every  case,  is 
said  to  be  accompanied  by  "  inflammation  of  the  fauces."  Both 
these  statements  are  affirmed  by  Arnott,*  and  the  latter — sore 
throat — is  associated,  in  Dr.  Watson's  experience,t  with  erysipelas 
of  the  head  and  face. 

Granting  that  the  phenomena  of  (exanthematous)  fever  afford 
equivocal  evidence  for  the  most  exact  (differential)  diagnosis  of  the 
aforesaid  exanthems,  yet  the  initiatory  stage  of  such  fever — i.e., 
the  period  of  incubation  prior  to  the  specific  eruption — is  peculiar 
to  each  by  virtue  of  its  duration ;  for,  while  diflTering  in  this  par- 
ticular according  to  the  kind  of  exanthem  about  to  appear,  the 
period  itself  is,  nevertheless,  invariably  constant  as  regards  each 


*  Op.  cit. 

t  Principles  and  Practice  of  Physic,  1857,  vol.  ii.,  p.  915. 
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kkind,  witli  few  exceptional  cases.  The  particular  period  of 
iincubatioa  is,  therefore,  so  far  characteristic  of  the  species. 
.^Measles  puts  forth  its  eruption  on  the  fourth  day  of  the  incu- 
Ihative  fever.  Scai'let  fever  does  so  on  the  second  day.  Small-pox, 
lon  the  third  day.  Erysipelas,  in  a  period  varying  from  twenty- 
I'four  to  sixty  hours. 

It  is  also  here  worthy  of  notice  that  small-pox,  unlike  measles, 
ids  most  intense  in  proportion  as  its  eruption  appears  earlier  than 
laisual  and  is  copious.  But  the  fever  continues  and  rather  increases 
'.with  the  eruption  of  measles,  while  with  that  of  small-pox  it  ceases 
lentirely.    This  at  least  is  true  of  distinct  variola. 

Having  analysed  the  evidence  whereby  the  earliest  and  most 
eexact  diagnosis  of  eruptive  fevers  is  determined,  we  are  now  in  a 
pposition  to  identify  each  of  them  in  order  to  discuss  the  question  of 
ttheir  '  blood-origin/  and  this  in  order  to  supply  rationally  appro- 
ppriate  measures  for  the  Prevention  of  these  Fevers.  Their  blood- 
wrigin,  if  proved,  will  illustrate  the  General  Etiological  Principle 
aadvanced  in  this  chapter. 

The  propagation  of  these  diseases  by  '  infection'  is  alone  con- 
cclusive  evidence  of  their  blood-origin.  By  infection  I  mean  the 
communication  and  the  reception  of  disease  through  the  breath, 
r rather  than  by  actual  contact.  Infectious  thus  differs  from  con- 
!:tagious  disease.  Infectious  disease  is  not  necessarily  disseminated 
".through  the  breath,  possibly  also  through  exhalation  from  the  skin 
bor  diseased  excretions ;  but  in  either  case  it  is  received  as  efflu- 
vvium  by  the  act  of  inspiration.  This  propagation  of  disease  by 
•  exhalation  and  inhalation  obviously  implies  not  only  that,  in 
I- common  with  contagious  disease,  an  animal  poison  is  transmitted, 
i'but  also  that  disease  thus  propagated  is  a  'blood-disease'  of  some 
Ivkind.  If,  then,  this  mode  of  propagation  can  be  traced  in  the 
I  history  of  Eruptive  Fevers,  their  blood-origin  will  be  conclusively 
I  demoustrated. 

All  the  evidence  on  this  subject  is  reducible  to  two  general 
propositions. 

Firstly,  healthy  persons  acquire  Fever  during  intercourse  with 
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those  who  are  similarly  affected,  and  this  iu  proportion  as  the 
intercourse  has  been  intimate  or  protracted. 

Secondly ;  but  healthy  persons,  placed  under  precisely  similar 
circumstances  in  every  respect,  except  that  of  intercourse  with 
fever  patients,  do  not  acquire  Fever.  Each  of  these  propositions 
admits  of  illustration  in  various  ways. 

Respecting  intercourse  with  the  sick  :  let  a  single  case  of  fever 
arise  in  a  limited  district ;  it  gradually  spreads  from  that  patient, 
as  a  centre,  to  the  circumference  of  the  district ;  this  successive 
radiation  from  house  to  house  being  guided  and  regulated,  cseteris 
paribus,  by  the  distribution  of  the  population. 

For  example.  Dr.  Alison  observed,  that  in  the  new  town  of 
Edinburgh,  where  almost  all  the  houses  ai'e  spacious  and  well^ 
aired,  fever  cases  are  commonly  isolated,  and  when  a  succession  of 
cases  occurs,  it  rarely  extends  beyond  a  few  individuals.  But  in 
the  crowded  and  ill-aired  parts  of  the  old  town  there  was  scarcely 
an  instance — even  during  those  years  when  the  disease  was  least 
generally  prevalent — of  a  patient  in  fever  having  lain  at  home 
during  the  whole  course  of  the  disease  without  some  other  cases 
speedily  following;  and  in  many  instances,  when  the  disease 
was  most  prevalent,  this  succession  extended  to  ten,  twenty,  or 
thirty  persons,  within  a  few  yards  of  the  residence  of  the  first 
patient.* 

When  an  infected  person  travels  from  place  to  place,  his  fever 
lingers  after  him,  and  spreads  successively  in  each  locality  shortly 
after  his  arrival. 

Referring  again  to  Dr.  Alison's  experience,  he  states  that  iu 
the  beginning  of  the  winter  1826-37,  a  family  consisting  of  a 
labourer,  his  wife,  and  four  children,  long  out  of  employment,  be- 
came aflFected  with  fever — the  mother  first.  During  her  conva- 
lescence, the  father  and  two  sons  were  sent  to  the  infirmary,  and 
she  and  the  others  were  turned  out  of  their  house,  while  still  very 


*  Observations  on  the  Epidemic  prevalent  among  the  lower  orders  in  Edin. 
burgh.   Edin.  Med.  and  Surg.  Journ.,  vol.  xxviii. 
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cchle,  and  found  shelter  with  an  acquaintance.    When  the  father 
nd  sons  left  the  hospital^  the  whole  family  again  removed  to  a 
hird  house,  considerably  distant  from  the  former,  taking  with 
hem  only  some  very  dirty  clothing.    After  many  inquiries,  no 
■;i>e  of  fever  could  be  traced  in  either  of  these  three  places  prior 
o  the  successive  occupancy  of  these  poor  persons ;  but  it  is  certain 
hat  many  occupants  of  the  same  floor  in  which  they  first  lived 
and  no  others  in  that  neighbourhood)  had  fever  immediately 
):ifter  them  ;  that  in  the  little  court  to  which  they  next  removed 
|;chirty  cases  of  fever  occurred  within  a  few  weeks  after  their 
larrival  there,  the  inhabitants  of  the  same  room  with  them  being 
iiihe  first  aff"ected  ;  and  that  from  the  third  lodging-house  in  which 
ithey  resided  during  this  winter,  and  within  a  fortnight  after  their 
uarrival  in  it,  four  patients  with  fever  were  removed  to  the  Queens- 
■heny  House. 

Similar   testimony  respecting  the   importation  of  fever  is 

afforded  by  the  Army  and  Navy  Reports,  furnished  by  Sir  Gilbert 
t'Blane,  Lind,  and  Trotter. 

Intercourse  with  fever  patients  being  the  source  of  fever, 

those  persons  are  most  liable  to  be  infected  whose  communication 

with  them  is  most  intimate  and  constant. 

I  can  state,  writes  Dr.  Tweedie,*  from  the  most  authentic 
•  sources,  that  every  physician,  with  one  exception  (the  late  Dr. 

Bateman),  who  has  been  connected  with  the  Fever  Hospital,  has 
'been  attacked  with  fever  during  his  attendance,  and  that  three  out 
lof  eight  physicians  have  died.  The  resident  medical  officers, 
^matrons,  porters,  laundresses,  and  domestic  servants  not  connected 
"  with  the  wards,  and  every  female  who  has  ever  performed  the 

duties  of  a  nurse,  have  one  and  all  invariably  been  the  subjects  of 

fever. 

At  the  Edinburgh  Infirmary,  formerly,  many  students,  in  their 
attendance  on  the  medical  practice,  were  attacked  with  fever; 
hut  it  was  also  noticed  that  those  who  attended  the  surgical  wards 


*  Clinical  Illustrations  of  Fever,  1830. 
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invariably  escaped.  Such  is  the  testimony  of  Dr.  Alison,  who  has 
also  shown,  most  satisfactorily,  that  in  the  year  1827  those  of  the 
inmates  of  the  infirmary  who  had  no  intercourse  with  fever 
patients  almost  uniformly  escaped  infection;  while  six  clinical 
clerks,  four  employed  in  the  general  wards,  and  twenty-five  nurses 
and  servants,  who  necessarily  had  close  communication  with  these 
patients,  all  became  the  subjects  of  fever.  In  Queensberry  Fever 
Hospital  alone,  during  nine  months,  when  fever  was  prevalent,  no 
fewer  than  forty  persons,  including  the  resident  physician,  two 
clerks,  the  apothecary,  several  servants,  and  all  the  nurses  except 
two,  the  whole  of  whom  were  much  with  the  sick,  were  also 
seized  with  fever. 

In  some  cases  personal  experience  bears  direct  testimony  that 
•'infection'  has  suddenly  taken  place.  Nineteen  cases  of  this 
kind  are  recorded  by  Dr.  Marsh,*  of  which  the  following  is  an 
example : — 

A  young  woman,  aged  twenty-four  years, — admitted  into  the 
Whitworth  Hospital,  in  November,  1817, — gave  the  following 
account  of  herself.  She  made  this  statement  voluntarily,  without 
any  question  having  been  put  to  her,  and  it  appeared  to  be  the 
result  of  a  strong  mental  impression  which  she  was  anxious  to 
communicate.  A  few  days  only  prior  to  her  admission,  a  person 
not  yet  recovered  from  fever  came  into  the  house  where  she 
resided,  and  sat  down  close  beside  her.  She  immediately  became 
sensible  of  a  heavy  disagreeable  odour  arising  from  the  person  of 
this  individual,  which  odour  disgusted  her  exceedingly  ;  she  was 
instantly  aflFected  with  headache,  and  became  so  weak  as  to  be 
scarcely  able  to  move  her  limbs  or  stand.  That  very  evening, 
long-continued  rigors  supervened,  followed  by  heat,  succeeded  by 
perspiration ;  she  spent  a  restless  night,  slept  in  an  agitated 
manner,  and  awoke  unrefreshed.  When  received  into  the 
hospital,  she  was  labouring  under  the  ordinary  symptoms  of  fever, 
in  an  intense  degree ; — she  complained  of  severe  headache,  great 


Dublin  Hospital  Reports,  1827,  vol.  iv. 
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I  prostration  of  strength,  and  was  covered  with  large  and  florid 
ipetechiffi ;  her  fever  was  tedious,  and  her  recovery  slow. 

On  the  other  hand,  when  communication  in  every  way  with 
I  the  sick  is  intercepted,  Fever  is  not  propagated. 

Thus  the  sanitary  efficacy  of  'quarantine'  is  often  conspi- 
i  cuous ;  and  conclusive  evidence  of  a  similar  character  is  to  be 
t  found  in  Cheyne's  and  Barker's  Government  Reports. 

Besides  prevention  by  exclusion,  prevention  by  removal  of  the 
•  sick  affords  also  indirect  evidence  as  to  the  propagation  of  fever 
Iby  infection. 

At  the  time  of  Alison's  observations,*  in  Edinburgh,  there 
■  were  upwards  of  one  hundred  houses,  in  any  one  of  which,  if  a 
!  single  case  of  fever  occurred,  the  patient  was  speedily  removed, 
;  and  the  place  cleaned :  no  recurrence  ensued.  But  there  were 
hardly  five  houses  among  all  the  closes  of  the  old  town,  in  which 
a  patient  with  fever  resided,  during  the  whole  period  of  his  disease, 
or  even  half  that  time,  without  other  cases  having  speedily  occurred. 
The  contrast  of  these  two  observations  exhibits  the  inestimable 
advantage  of  Fever  Hospitals,  although  many  other  special 
hospitals  are  superfluous,  to  say  the  least.  The  timely  removal 
of  any  fever- struck  person  to  an  hospital  specially  appropriated 
to  their  reception,  may  save  a  whole  neighbourhood  from  infection. 
For  example — in  a  Fever  Hospital  at  Belfast,  one  hundred  and 
ninety  patients  were  congregated  at  one  time.  Very  near  this 
hospital  was  a  school,  containing  seven  or  eight  hundred  young 
persons,  a  poor-house  with  three  hundred  inmates,  and  a  barrack 
with  one  thousand  soldiers;  and  yet  these  places  were  never 
more  free  from  fever  than  at  that  time. 

All  the  foregoing  evidence  in  favour  of  '  infection  '  is  confirmed 
by  the  impossibility  of  admitting  any  other  explanation  of  the 
origin  of  Fever — consistent  with  well-ascertained  facts.  They  alike 
lead  to  the  conclusion,  that  intercourse  with  infected  persons  is 
not  only  a  cause,  but  the  only  cause  of  Fever. 


*  Dublin  Hospital  Reports,  vol.  xxviii.,  p.  243;  also  vol.  xv.,  p.  312. 
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Other  causes  have  been  alleged,  which,  if  not  disproved,  are  at 
least  open  to  doubt.  Exposure  to  cold,*  fatigue,*  depression  of 
inind,t  and  personal  filth,*  have  severally  been  advocated,  and 
found  wanting.  They  indeed,  and  other  debilitating  circum- 
stances, are  each  and  all  predisposing  causes,  possibly ;  but  not 
the  exciting  and  immediate  cause  of  Fever.  Then  again,  destitu- 
tion,{  and  impure  air — from  deficient  ventilation,§  or  from  the 
putrefaction  of  dead  animal  and  vegetable  matter,  ||  in  the  shape 
of  sewage  emanations,  have  severally  had  their  partisans  and 
opponents.  Recently  this  effluvium  theory  has  been  revived. 
Formerly  in  favour  with  Sir  John  Pringle  and  Cullen,  it  is  now 
supported  by  Murchison,  Simon,  and  others. 

Typhus  fever  is  ascribed  to  impure  air — from  deficient 
ventilation — co-operating  with  destitution.  Typhoid  fever  is 
attributed  to  impure  air,  from  decaying  organic  matter — as  sewage 
emanations. 

Such  is  the  creed  of  the  Sanitary  School ;  and  highly 
appreciating  as  I  do  the  truly  great  piirposes  of  Preventive 
Medicine,  above  all  things  also,  impartially  seeking  truth,  I  shall 
state  the  particulars  of  Dr.  Murchison's  conclusions^  in  his  own 
words. 

"  Over-crowding,  with  deficient  ventilation  and  destitution, 
appear  to  be  the  essential  causes  of  typhus  and  relapsing  fever, 
and  to  be  capable  of  generating  them  de  novo,  while  there  is  no 
evidence  that  they  have  any  such  influence  over  the  production  of 
typhoid  fever." 

"  There  are  many  circumstances  which  tend  to  the  belief  that 
the  emanations  from  decaying  organic  matter,  or  organic  impurities 


*  Propagation  of  Contagious  Diseases,  &c.,  1839.    Scott  Alison, 
t  Febrile  Diseases,  1800  (Treatise  on  Fevers,  1820,  ed.  4.)    Wilson  Philip. 
X  Obs.  on  the  Epidemic  of  1843  in  Scotland.  P.  Alison.— Management  of  the 
Poor  in  Scotland.  Ibid. 

§  On  Yellow  Fever,  Typhus  Fever,  &c.,  1811,  Bancroft. 

II  Ibid.,  and  Edin.  Med.  and  Surg.  Journ.,  1810,  vol.  vi.,  Contagion.  Chisholm. 

H  Med.-Chir.  Trans.,  vol.  xli.,  1858. 
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in  drinking-water,  or  both  of  these  causes  combined,  are  capable 
of  generatiug  typhoid  fever  ;*  but  there  is  no  authenticated 
evidence  whatever  to  prove  that  such  causes  can  give  rise  to  typhus 
or  relapsing  fever." 

"  There  are  some  grounds  for  believing  that  a  combination  of 
the  causes  mentioned  in  the  two  last  paragraphs  may  occasionally, 
though  rarely,  generate  a  disease  intermediate  in  its  characters 
between  typhus  and  typhoid,  or  may  (to  speak,  perhaps,  more 
correctly)  cause  typhoid  fever  to  assume  some  of  the  characters  of 
typhus ;  but  such  cases  cannot  be  used  as  an  argument  in  favour 
of  the  identity  of  the  poisons  of  these  two  diseases.-" 

The  first  of  these  conclusions,  touching  the  origin  of  typhus 
fever,  is  endorsed  by  Dr.  Tweedie,t  with  some  qualification.  He 
regards  as  an  indisputable  fact  "  the  possibility  of  typhus  being 
engendered  by  over-crowding  in  infirmaries,  prisons,  workhouses, 
transport-ships,  and  dwellings  of  the  poor."  That  "  famine  and 
destitution  are  most  powerful  predisposing  as  well  as  exciting 
caiases  of  typhus,  their  potency  being  attested  by  various  out- 
breaks of  typhus  fever  in  Ireland  ;"  while,  respecting  typhoid  fever, 
"  no  connexion  can  be  traced  between  it  and  destitution  ;  on  the 
contrary,  we  meet  with  it  in  the  habitations  of  the  middle  classes, 
and  even  in  the  mansions  and  palaces  of  the  rich,  generally  in 
isolated  cases — the  subjects  of  it  having  been  previously  in  good 
health,  and  in  the  enjoyment  of  worldly  comfort."  "  Therefore, 
other  causes  must  be  sought  for,  and  concurrent  testimony  points 
to  this  conclusion, — that,  whatever  they  may  be,  these  causes  are 
local  and  limited — not  wide-spread,  as  in  typhus." 

Sim  on  J  corroborates  Dr.  Murchison, — as  to  the  source  of 
typhoid  fever.  In  reporting  on  the  Windsor  epidemic,  this  fever 
is  attributed  to  defects  in  the  main  sewer  of  that  town,  and  to 
the  generally  imperfect  system  of  house  drainage.     So  also  the 


*  Hence  the  name  pyogenic  fever,  as  proposed  by  Dr.  Murchison. 

t  Lumleian  Lectures  on  Fevers,  Lancet,  1860. 

X  Report  of  the  Med.  Off.  of  the  Privy  Council  for  1858. 
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Government  commissioners  reported  of  typhoid  fever  at  Croydon; 
and  in  this  instance  we  have  the  testimony  of  Tweedie  that  "  the 
disease  was  essentially  enteric  fever." 

But,  in  weighing  these  conclusions,  the  other  scale  of  the 
balance  is  found  loaded  with  evidence  of  totally  different 
import. 

I  may  refer  again  to  Bancroft's  accumulation  of  facts,  and  in 
particular  to  such  as  the  following.  Respecting  typhus  fever,  and 
personal  effluvia ; — in  slave-ships  formerly,  less  space  was  allotted 
to  each  person  than  he  would  have  occupied  in  his  coffin ;  and 
yet,  no  kind  of  fever  was  generated,  typhus  not  excepted. 

In  the  Decade  frigate,  at  the  breaking  out  of  the  French 
Revolution,  one  hundred  and  niuety-three  emigrants  were  deported 
from  France  to  Cayenne,  so  closely  packed  as  to  form  almost  a 
dense  mass ;  and  yet  no  kind  of  fever  was  engendered,  typhus  not 
excepted.  In  the  Black  Hole,  at  Calcutta,  one  hundred  and  forty- 
six  persons  were  forced  into  a  dungeon,  so  small,  that  in  a  few 
hours  one  hundred  and  twenty-three  of  their  number  perished  by 
heat  and  suffocation  ;  and  yet  the  remainder  suffered  from  no  kind 
of  fever,  typhus  not  excepted.  This  evidence  is  augmented  by 
Alison,  who  uses  this  argument.  The  very  same  houses  and  dis- 
tricts, in  which  a  succession  of  typhus  fever  cases  is  observed  in 
one  season,  will  remain  perfectly  free  during  a  succession  of  other 
seasons,  although  inhabited  by  persons  presumably  liable  to  this 
fever, — although  equally  crowded,  dirty,  and  ill-ventilated,  and 
although  the  disease  be  prevalent  in  other  localities,  even  neigh- 
bouring parts  of  the  same  town. 

Then  again,  as  to  typhoid  fever,  and  the  putrefaction  of  dead 
animal  matter. 

Observe  our  over-crowded  churchyards,  with  their  moving  mass 
of  corruption  ;  and  yet  no  true  typhoid  fever  is  generated  in  these 
localities. 

Read  Bancroft's  work,  and  Chisholm's  article  on  Contagion, 
both  concurring  on  this  point.  That  decomposing  animal  (and 
vegetable)  matter  in  every  conceivable  form — whether  in  sewers, 
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privies,  or  in  the  shape  of  manure,  &c.,  7ieve7'  generates  fever  of 
any  kind, — typhoid  fever,  therefore,  not  excepted. 

Coming  down  to  the  present  day.  Dr.  Tweedie  avoAvs  his 
"scepticism"  with  regard  to  this  new  source  of  typhoid  fever; 
for,  although  traceable  in  some  instauces  to  sewer  emanations,  yet 
"  the  large  bulk  of  the  population  may  be  thus  exposed  with  im- 
punity, without  even  suffering  in  health  ;  and  this  fever  may  cease 
entirely  in  such  places  without  any  sanitary  measures  having  been 
adopted,  and  may  not  reappear  for  years,  though  the  same  influences 
continue  in  operation.'^ 

Fairly  balancing  all  this  evidence  pro  and  con,  we  cannot  detect 
fever  lurking  in  sewers  and  cesspools,  or  in  over-crowded,  ill-ven- 
tilated dwellings,  amid  squalid  poverty.  These  circumstances  may 
possibly,  indeed,  predispose  to,  but  do  not  generate,  fever ;  may  be 
the  nurse,  but  not  the  parent.  In  this  conclusion  the  observations 
of  Guy  and  the  judgment  of  Watson  alike  concur.  The  '  sewer 
spectre'  is  less  terrible  than  imagination  might  suggest. 

Monstrum,  horrendum,  informe,  ingens,  cui  lumen  ademptum. 

I  have  not  said  anything  specially  in  proof  of  the  uniformly 
infectious  origin  of  '  relapsing  fever.' 

But  if  typhus,  typhoid,  and  relapsing  fevers  are  caught  by 
*  infection'  alone,  and  are  therefore  essentially  blood-diseases,  are 
they  varieties  only  of  one  and  the  same  blood-disease  ?  Certainly  not. 
They  are  shown  to  be  distinct  species,  by  comparing  their  individual 
course,  their  symptoms,  their  lesions  of  structure,  and  their  causes. 
The  latter  being  'specific,'  supply  a  conclusive  test  of  distinction. 
This  was  the  upshot  of  Dr.  Jenner's  investigations.* 

"  The  peculiarity  which  entitles  a  cause  to  be  termed  specific,  is 
that  of  exciting  in  those  exposed  to  its  action  one,  and  only  one, 
species  of  disease.  Further,  all  specific  causes,  the  products  of 
individuals  labouring  under  disease,  can  excite  in  other  individuals 
only  diseases  resembling  in  all  essential  characters  those  present  in 

*  The  identity  or  non-identity  of  the  specific  cause  of  Typlioid,  Typhus,  and 
Relapsing  Fever.    Med.-Chir.  Trans.,  1850. 
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the  individual  from  which  they  themselves  spring.  Herein  lies  the 
test— the  experimentum  cruets,  by  which  the  absolute  non-identity 
of  small-pox,  measles,  and  scarlet  fever  is  proved."  By  parity  of 
reasoning,  Jenner  fairly  argues,  that  typhus,  typhoid,  and  relapsing 
fevers  are  distinct  species,  because  communicated  only  by  per- 
sons having  these  fevers  respectively.  Of  two  hundred  and  eight 
patients  brought  to  the  Fever  Hospital,  from  seventy-five  sources 
of  infection,  it  was  found  that,  with  only  one  doubtful  exception, 
when  several  patients  came  from  the  same  family  or  the  same 
house,  they  all  had  the  same  species  of  fever. 

Therefore,  by  virtue  of  their  causes  especially,  together  with 
their  individual  course,  symptoms,  and  pathologico-anatomical 
lesions,  three  distinct  fevers  are  indicated ;  so  that  I  may  add, 
these  fevers  having  been  caught  by  '  infection' — by  inhalation — are 
not  only  of  blood-origin,  but  of  distinct  blood-origin.  Three  blood- 
poisons  must  exist,  as  distinct  as  the  diseases  they  induce. 

The  etiology  of  other  eruptive  fevers  demands  less  considera- 
tion. Their  propagation  by  'infection,^  and  consequently  their 
'blood-origin,'  are  generally  credited.  On  this  subject  popular 
and  professional  experience  concur.  Nevertheless,  I  shall  glance 
at  the  remaining  exanthems,  etiologically,  from  the  same  points  of 
view  that  have  just  been  taken  of  typhus,  &c. ;  namely — their  in- 
fectious character,  and  the  question  of  predisposing  causes ;  finally, 
that  of  their  spontaneous  origin. 

Measles  spreads  by  '  infection.'  In  families  and  schools  this  is 
well  known  ;  and  it  is  sometimes  witnessed  on  a  far  larger  scale.  In 
the  Feroe  Islands,  which  are  separated  from  each  other  by  narrow 
but  dangerous  channels,  and  which  are  debarred  from  much  inter- 
course with  the  world,  both  by  their  geographical  position  and  by 
their  having  no  external  commerce,  measles  had  been  totally  un- 
known from  the  year  1781.  The  disorder  was  brought  to  this 
locality  in  1846,  by  a  man  who  left  Copenhagen  on  the  20th  of 
March,  arrived  at  the  Island  of  Thorshavn,  apparently  well,  on  the 
28th,  and  sickened  on  the  1st  of  April.  In  October,  the  disease 
had  again  disappeared  from  these  islands.     But,  during  that 
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iuterval  of  about  six  mouths  only,  6000  persons  underwent  the 
disease  in  a  population  of  7783,  distributed  among  the  seventeen 
islands.* 

Propagation  by  foinites,  as  a  mode  of  infection,  is  a  well- 
ascertained  fact, 

A  boy — writes  Gregory f — belonging  to  the  Foundling  Hospital, 
was  permitted  to  visit  his  friends  at  a  house  where  another  child 
lay  ill  of  measles.  In  the  evening  (of  that  day)  the  boy  returned  to 
the  hospital  and  mixed  with  his  playfellows  as  usual ;  but  in  the 
course  of  fourteen  days  he,  together  with  sixty  other  boys,  was 
sent  to  the  infirmary,  ill  of  measles.  The  strictest  demon- 
stration of  this  mode  of  infection  is  the  experimental  investiga- 
tion of  Home  and  Speranza,  in  which  measles  was  communicated 
by  the  direct  application  of  substances  infected  with  the 
poison. 

Rubeola  assuredly  acknowledges  certain  predisposing  causes. 

Period  of  the  year  has  some  influence ;  this  disease  being  most 
prevalent  in  the  winter.  Age  more  especially  predisposes ;  for 
childhood  is  the  period  of  life  prone  to  measles.  Lastly,  there  is 
the  remarkable  fact,  that  recurrence  of  this  disease  in  the  same 
individual  is  rare. 

Measles  is  never  generated  de  novo.  It  first  appeared  at  St. 
Helena  in  1808.  For  twenty-five  years  it  was  absent  from  the 
island  of  Madeira,  and  when  in  1808  it  did  invade  this  island, 
almost  the  whole  population  were  susceptible ;  in  four  months  it 
destroyed  seven  hundred  lives  ! 

Scarlet  fever  likewise  spreads  by  '  infection.'  Its  pi'opagation 
in  this  way  among  the  members  of  a  family,  or  of  a  school,  is  a 
matter  of  common  observation. 

Fomiles  also  convey  this  disease  with  remarkable  facility,  and 
retain  their  poisonous  influence  for  a  considerable  length  of  time. 
So  readily  do  fomites  convey  scarlatina,  that,  according  to  Willan's 
experience,  a  nurse  having  received  on  her  clothes  or  pocket- 


*  Archives  Gen6rales  de  Medecinc,  Apiil,  1851.  f  Op.  cit. 
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handkerchief  the  vapour  from  the  lungs,  the  phlegm  from  the 
throat,  or  the  discharge  from  the  nostrils  of  a  patient  affected  with 
this  disease,  would  infect  any  child  predisposed  thereto  whom  she 
attended  or  caressed.  He  also  affirms  that  any  clothes,  bedding,  or 
furniture  of  the  sick,  are  for  some  weeks  capable  of  infecting  those 
who  handle  them,  and  that  even  the  carriage  which  has  conveyed 
the  patient  should  be  avoided.  Other  authors  have  made  observa- 
tions of  similar  import.* 

The  tenacity  with  which  fomites  retain  the  poison  of  scarlatina 
has  some  remarkable  illustrations.  An  example  of  this  kind  came 
to  the  knowledge  of  Dr.  Watson.f  The  disorder  had  attacked 
several  persons  in  a  large  household.  When  it  had  subsided  the 
house  was  vacated,  and  then  (as  was  supposed)  most  thoroughly 
ventilated  and  purified.  A  year  afterwards  the  family  returned  to 
this  house.  A  drawer  in  one  of  the  bed-rooms  resisted  for  some 
time  the  attempts  to  pull  it  open.  A  strip  of  flannel  had  got  be- 
tween the  drawer  and  its  frame,  thereby  causing  the  drawer  to 
stick.  This  piece  of  flannel  the  housemaid  put  playfully  round  her 
neck.  An  old  nurse  who  was  present,  recognising  it  as  having 
been  used  for  an  application  to  the  throat  of  one  of  the  former 
subjects  of  scarlet  fever,  snatched  it  from  her,  and  instantly  burned 
it  in  the  fire.  The  girl,  however,  soon  sickened,  and  the  disease 
ran  a  second  time  through  the  household,  affecting  those  who  had 
not  had  it  on  the  first  occasion. 

Scarlatina  is  therefore  essentially  an  infectious  disorder, 
yet  it  is  subject  to  certain  predisposing  circumstances  for  its 
development. 

Of  these,  climate  has  some  influence.  This  disease  is  pecu- 
liarly one  of  temperate  climes.  So  at  least  says  Dr.  Gregory,  and 
that  it  is  comparatively  rare  in  Bengal.  All  debilitating  circum- 
stances favour  the  production  of  scarlatina ;  hence  the  poorer  classes 
are  more  liable  to  it.  In  point  of  age,  children  are  apparently  most 

*  Memoirs  of  Medical  Society  of  London,  vol.  i.,  p.  438.— Edinburgh  Medical 
and  Surgical  Journal,  vol.  xvii. 
t  Op.  cit.,  vol.  ii. 
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prone  to  be  affected ;  and  also,  as  with  measles,  the  recurrence  of 
scarlet  fever  is  no  less  rare.  This  '  exhaustion  of  susceptibility/ 
observed  with  regard  to  the  recurrence  of  these  and  certain  other 
blood-diseases,  is  at  present  inexplicable,  unless  by  virtue  of 
Simon's  theonj  of  the  blood-origin  of  infectious  diseases,  to  which 
I  shall  presently  advert,  in  detail. 

Does  scarlatina  ever  arise  spontaneously — i.e.,  without  infec- 
tion? The  history  of  this  disease  answers — No.  For  example, 
scarlatina  was  uuknown  in  America  until  the  year  1735.*  Its 
progress  over  that  vast  continent  was  remarkably  slow,  but  re- 
markable also  for  its  fatality. 

Small-pox  is  the  prince  of  '  infectious'  diseases.  This  is  so  gene- 
rally acknowledged,  that  by  an  old  law,  still  I  believe  in  force,  "  to 
expose  a  person  in  a  public  highway,  infected  with  this  disease,  is 
considered  a  common  nuisance,  and  is  indictable  as  such.'^ 

The  breath  is  not  the  only  source  of  infection ;  an  equiva- 
lent poison  emanates  from  every  part  of  the  body  of  a  person 
labouring  under  small-pox.  The  skin,  the  matter  of  the  pustules, 
the  scabs,  are  alike  sources  of  infection.  Nay,  even  the  dead  body 
is  eminently  infectious,  and  this  too  when  undergoing  rapid  decom- 
position. The  body  of  a  middle-sized  man,  who  had  died  of  small- 
pox, was  broiight  to  the  Windmill-street  School  of  Anatomy,  and 
four  gentlemen  caught  the  disease,  as  follows  : — One  saw  the  body, 
but  did  not  approach  it ;  another  was  near  it,  but  did  not  touch  it ; 
a  third,  who  had  frequented  the  Small-pox  Hospital,  and  had  been 
accustomed  to  make  drawings  there  from  the  dead  subject,  saw 
this  one,  but  did  not  touch  it ;  while  the  fourth  touched  it  with 
both  hands.t  All  four  having  caught  the  disease,  three  must 
have  acquired  it  through  infection.  The  reception  of  small-pox 
subjects  into  schools  of  anatomy  is  therefore  judiciously  prohibited 
by  law. 

Fomites,  impregnated  with  the  variolous  poison,  are  no  less 
virulent  than  the  breath,  &c.  of  a  person  affected  with  the  disease 

*  Med.  Observations  and  Inquiries,  vol.  i.,  p.  211,  C.  Golden, 
t  Medical  Gazette,  January  31st.,  1829. 
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itself.  It  was  thus  first  conveyed  to  the  Cape  of  Good  Hope. 
Fomites,  moreover,  retaia  this  poison  for  a  long  time,  if  excluded 
from  the  air  j  free  exposure  soon  dissipates  it.  Therefore,  during 
a  walk  from  house  to  house,  the  visitor,  friend,  or  medical  attendant 
ceases  to  be  small-pox  in  disgiaise. 

The  influence  of  predisposing  causes,  if  any  there  be,  can 
scarcely  be  discerned  in  the  production  of  a  disease  so  eminently 
infectious. 

Very  few  persons  indeed  escape,  and  children  therefore  (if 
unprotected)  must  at  least  pay  this  penalty  to  purchase  the  plea- 
sures of  life.  All  ages,  however,  are  equally  susceptible  of  small- 
pox. The  possibility  of  its  recurrence  in  the  same  individual  has 
been  asserted  again  and  again ;  but  well-authenticated  instances 
are  not  common ;  and  if  a  second  edition  be  improbable,  still 
more  so  is  a  third  in  the  same  person. 

Touching  the  question  of  spontaneous  origin,  all  we  know  of 
the  history  of  variola  is  irreconcilable  with  an  affirmative  answer. 
For  liable,  and  even  prone,  as  all  persons  are  to  this  disease,  its 
geographical  course  can  always  be  traced  to  intercourse  with  those 
who  are  affected.  Take  a  modern,  and  therefore  more  authentic, 
illustration  of  this  law.  Small-pox  was  unknown  in  America 
before  the  year  1493.  In  1517  it  was  first  imported  into  St. 
Domingo.  Three  years  subsequently  the  disease  was  conveyed  to 
Mexico,  in  the  person  of  a  negro.  Prom  this  parent  stock  it 
spread  so  fatally  among  a  people,  all  of  whom  were  freely  sus- 
ceptible, as  to  destroy  3,500,000  of  the  population  of  Mexico  alone 
within  a  very  short  period. 

Chicken-pox,  mild  and  ephemeral  as  it  is,  is  the  offspring 
of  a  specific  blood-poison.  Being,  however,  a  disorder  so  unim- 
portant, practically  speaking,  it  has  not  been  the  subject  of  much 
etiological  investigation.  But  its  pathological  individuality  among 
the  exanthemata  is  undoubtedly  owing  to  its  distinct  blood-origin. 
The  tree  is  known  by  its  fruit. 

Erysipelas  is  the  last  of  that  family  group  whose  birth  and 
propagation,  in  proof  of  '  blood-origin,'  we  are  tracing.    It  is  no 
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exception  to  its  kindred  in  being  capable  of  propagation  by  '  infec- 
tion'— i.e.,  it  may  be  breathed  from  person  to  person.  But  this 
mode  of  reproduction  is  observed  only  in  some  cases.  Of  such,  the 
following,  from  original  authorities  on  this  subject,  are  noteworthy. 
Certain  cases  reported  by  Dr.  Wells*  are  much  to  the  point. 

An  elderly  man  was  attacked  with  erysipelas  of  the  face,  and 
died  in  about  a  week  from  the  time  when  Dr.  Wells  first  saw  him 
— viz.,  on  the  8th  of  August,  On  the  19th  of  the  following  month 
an  elderly  woman,  landlady  of  the  house  in  which  the  old  man  had 
been  a  lodger,  came  under  the  care  of  Dr.  Wells,  also  with  ery- 
sipelas of  the  face.  On  inquiry  it  was  found  that  the  old  man's 
tvife  had  been  seized  with  erysipelas  a  few  days  after  his  decease, 
and  had  died  in  about  a  week.  Another  old  woman  who  had  nursed 
the  landlady  was  also  attacked  with  this  disease  and  died.  Lastly, 
a  young  man,  nephew  of  the  old  man,  was  seized,  shortly  after 
visiting  his  uncle,  and  died  in  a  few  days. 

In  this  last  case  the  probability  of  infection  having  been  the 
cause  of  erysipelas  is  obvious,  and  with  some  probability  the  same 
mode  of  propagation  may  be  inferred  respecting  the  whole  series 
of  cases.  For  the  report  further  states,  that  the  landlady  had 
been  several  times  with  the  old  man  and  his  wife  during  their 
sickness,  and  that  after  their  death  she  had  removed  some  furni- 
ture from  the  room  they  had  occupied  to  her  own  apartment. 

Cases  of  like  import  occurred  in  the  practice  of  Dr.  Wells's 
contemporaries — Mr.  Whitfield,  apothecary  for  very  many  years  to 
St.  Thomas's  Hospital,  Pitcairn,  and  Baillie,  who  made  similar 
observations  in  St.  George's  Hospital  during  the  years  1795-96. 
Many  years  afterwards,  to  show  the  growing  impression  in 
favour  of  this  doctrine,  I  might  refer  to  cases  of  infectious  ery- 
sipelas, recorded  severally  by  Dickson,t  Blackett,J  and  Stevenson. § 


*  Trans,  of  a  Society  for  the  Improvement  of  Med.  and  Chir.  Knowledge,  1800, 
vol.  ii.,  p.  214. 

t  Med.-Chir.  Journ.,  April,  1819,  p.  615. 
X  Med.  and  Physical  Journ.,  April,  1826. 
§  Edin.  Med.-Chir,  Trans.,  vol.  ii.,  1826. 
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Then  Mr.  Arnott*  took  up  the  inquiry.  He  collected  wtat  had 
been  done  by  others,  and  added  the  results  of  bis  own  observations. 
"  In  one  family,  the  mother  was  first  affected  with  inflammation 
of  the  pharynx,  terminating  in  mortification.  On  her  death  the 
husband  was  attacked  with  inflammation  of  the  throat  aud  ery- 
sipelas of  the  face.  As  he  recovered,  the  daughter  was  similarly 
seized  with  inflammation  of  the  pharynx  and  severe  erysipelas." 

Five  years  prior  to  this  Paper,  although  published  subse- 
quently, a  series  of  observations  yet  more  convincing,  if  possible, 
were  made  by  Dr.  Gibson. f  For  example,  the  infant  son  of  a 
gentleman  was  seized  with  erysipelas  on  one  foot.  Afterwards, 
the  mother  became  afifected  with  erysipelas  of  the  face  and  scalp. 
Then  the  nurse,  who  suckled  the  child,  was  attacked  with  symp- 
toms of  pneumonia.  She  was  removed  to  her  father's  house,  four 
miles  off.  He,  who  some  days  before  her  arrival  had  received  a 
wound  of  the  scalp,  was  now  seized  with  erysipelas  of  the  face 
and  scalp,  and  died.  Soon  afterwards,  a  sister,  living  in  the 
same  cottage,  had  fever  with  sore  throat,  from  which  she  slowly 
recovered.  Two  children,  in  the  same  house,  were  cut  off  with 
what  appeared  to  be  croup. 

In  this  series  erysipelas  ran  through  seven  persons  succes- 
sively ;  for  there  can  be  no  doubt,  in  point  of  fact,  that  they  were 
all  affected  with  the  same  disease,  although  the  description  is  not 
forced  to  this  conclusion,  which  is  in  favour  of  its  being  an  un- 
prejudiced statement. 

Taking  a  fair  estimate  of  all  these  cases,  it  will  be  obvious  that 
those  are  most  decisive  where  the  persons  who  became  affected 
resided  at  some  distance  from  the  house  in  which  erysipelas 
first  manifested  itself.  Persons  living  together  might  possibly  be 
subject  to  some  endemic  source  of  disease — as  bad  drainage,  or 
insufficient  ventilation. 

But  if  the  fact  of  persons  acquiring  erysipelas,  after  associating 


*  London  Med.  aud  Physical  Jouni.,  1827,  vol.  Ivii. 
t  Edin.  Med.-Chir.  Trans.,  vol.  iii.,  1829. 
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with  those  who  have  this  disease,  is  in  favour  of  its  propagation 
by  infection  ;  so  also,  when  the  source  of  contamination  is  re- 
inoved,  the  disease  should  cease  to  spread.    Of  this  the  following 
i  is  an  illustration  : — 

The  wards  of  the  Dublin  Fever  and  Dysentery  Hospital 
'  were  large  and  extremely  well  ventilated.  "  On  paying  my  daily 
'  visit,"  writes  Dr.  Brex'cton,*  "  I  observed  one  of  the  patients,  who 
1  had  been  admitted  with  fever  some  days  previously,  to  be  formid- 
:  ably  attacked  with  erysipelas.  On  the  following  day  I  found  the 
]  patient  in  the  next  bed  seized  with  it.  On  the  third  day,  two 
I  patients  in  the  adjoining  beds  were  similarly  attacked.  I  then," 
(  continues  Dr.  Brereton,  "  became  seriously  of  opinion  that  the 
I  disease  was  contagious,  but  resolved  not  to  have  those  already 
:  affected  removed  until  I  had  tried  the  result  of  another  day. 

•  On  the  following  morning,  I  found  three  more  in  like  manner 
1  labouring  under  the  disease ;  and  what  made  it  more  remarkable, 

•  they  were  all  similarly  attacked  in  the  head  and  face.  I  had 
them  immediately  put  into  another  ward,  where  there  were  no 
patients ;  they  all  recovered,  and  no  more  erysipelas  afterwards 

:  appeared."  In  this  series  seven  patients  were  attacked  successively, 
and  here  also,  the  (supposed)  cause  being  removed,  its  effect  ceased. 

Respecting,  then,  the  propagation  of  erysipelas  by  infection,  we 
have  the  double  test  of  causation  fulfilled ;  the  presence  of  erysi- 
pelas is  at  once  followed  by  this  disease  in  persons  associating  there- 
with, and,  being  withdrawn,  the  disease  at  once  ceases  to  multiply. 

It  has  been  affirmed  by  some  men  of  observation  that  this 
law  holds  good  only  of  erysipelas  affecting  the  face  and  scalp. 
Arnott  and  Watson  are  of  this  opinion ;  but,  restricting,  as  they 
do,  their  definition  of  this  disease  to  its  manifestation  on  the  head 
and  face,  the  law  of  infectious  propagation  becomes  absolute. 
Other  authorities,  however — and  the  majority — who  do  not  take 
this  circumscribed  view  of  erysipelas,  are  inclined  to  acknowledge 
its  propagation  by  infection. 


*  Dub.  Journ.  of  Medical  Science,  vol.  vi.,  p.  176. 
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My  own  observation  has  not  been  sufficiently  directed  to  this 
matter  to  warrant  me  in  offering  a  decisive  opinion  ;  further  than 
this,  I  can  throw  into  the  scale  my  testimony  as  to  the  infectious 
character  of  facial  erysipelas,  and  probably  of  every  idiopathic 
manifestation  of  the  disease  on  any  part  of  the  body. 

Are  fomites  capable  of  transmitting  this  disease  ?  Yes,  cer- 
tainly. Among  the  earlier  writers.  Wells  observed  that  a  certain 
patient  caught  erysipelas  in  consequence  of  being  laid  in  the  un- 
changed bed  of  one  who  had  died  of  it.  Similar  instances  have 
occurred  in  the  experience  of  most  practitioners,  unless  due  pre- 
cautions were  taken  to  prevent  this  risk  of  infection.  But  the  wards 
of  an  hospital  may  themselves  become  contaminated,  and  communi- 
cate the  disease  on  a  larger  scale.  By  Gibson^s  Report,  already 
quoted,  we  learn  that  a  woman,  with  erysipelas  of  the  hand, 
having  been  admitted  into  the  Montrose  Infirmary,  and  the 
patients  in  either  adjoining  bed  having  become  aflPected,  the 
whole  ward  was  then  cleared  out,  cleansed,  whitewashed,  and  fumi- 
gated. "Yet  when  they  were  again  placed  in  that  ward  the 
disease  reappeared,"  and  it  became  necessary  to  remove  all  the 
patients  from  this  little  infirmary,  and  to  take  every  precaution 
ere  the  infection  was  eradicated. 

Respecting  the  contaminating  power  of  fomites,  in  the  shape 
of  furniture,  floors,  &c.,  I  may  mention  that  dry  rubbing  in- 
stead of  washing  the  floors  of  an  hospital,  or  the  decks  of  a  ship, 
is  the  surest  safeguard  against  this  source  of  infection.  But  fo- 
mites of  all  kinds  retain  most  tenaciously  the  poison  of  ei'ysipelas; 
and,  indeed,  Gregory  is  of  opinion  that  this  poison  is  banished 
with  more  difficulty  than  any  other  known  miasm. 

Erysipelas  acknowledges,  apparently,  a  traumatic  origin,  in  some 
instances.  Hence,  therefore,  all  kinds  of  wounds,  injuries,  surgical 
operations,  and  irritants, — such  as  blisters,  caustics,  &c., — are  accre- 
dited causes  of  this  species  of  inflammation.  Besides  mechanical 
and  chemical  irritants,  heat  and  cold  are  accorded  their  shai'e  of 
importance. 

All  these  assaults,  however,  from  without  the  body,  are  rein- 
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forced  at  least  by  conditions  within ;  resulting  mostly  from  pre- 
vious habits  of  intemperance,  previous  hardships,  or  both  ;  perhaps 
also  from  mental  depression — circumstances  which  have  depraved 
the  blood  and  enfeebled  its  circulation.  Apart  from  these  predis- 
posing causes,  erysipelas,  probably,  would  not  arise ;  with  their  con- 
currence the  scratch  of  a  pin  only  may  be  apparently  the  traumatic 
origin  of  this  disease.  Yet  even  in  sucli  cases  its  infectious  cha- 
racter becomes  developed.  In  one  instance,  noticed  by  Lawrence,* 
— who  is  not,  or  was  not,  disposed  to  acknowledge  this  point, — erysi- 
pelas of  the  head  and  face,  consequent  on  the  insertion  of  a  seton 
in  the  neck,  was  the  only  presiimptive  cause  of  this  affection  in 
two  other  persons.  Travers,t  indeed,  goes  so  far  as  to  affirm  that 
he  has  repeatedly  seen  the  idiopathic  arising  from  the  traumatic, 
or  this  from  the  former,  and  either  from  its  own  source. 

There  is,  then,  abundant  evidence  to  show  that  erysipelas  is 
propagated  by  '  infection,'  and  is  essentially,  therefore,  a  '  blood- 
disease/  those  persons  being  prone  to  catch  it  whose  blood  has 
become  vitiated,  and  circulation  enfeebled,  by  various  circum- 
stances conducive  to  this  joint  result.  Consequently,  we  are  not 
surprised  to  find  erysipelas  most  prevalent  in  spring  and  autumn, 
or  at  least  when  hot  and  cold  wet  weather  alternate;  and  if 
period  of  the  year  has  some  predisposing  influence,  so  also  has 
the  period  of  life,  they  being  most  liable  who  are  old  in  years,  or 
old  for  their  years.  As  to  the  recurrence  possibly  of  this  disease 
in  the  same  individual,  I  can  speak  from  my  own  personal  expe- 
rience, having  had  it  four  times,  severely,  in  my  head  and  face, 
when  from  nine  to  thirteen  years  of  age.  I  was  then  a  pupil  at 
the  King's  College  School  (London),  and  although  many  years 
have  elapsed,  I  well  remember  the  flaming  pain,  and  that  my  face 
was  like  a  distended  bladder.  I  just  mention  these  particulars  to 
verify  so  early  a  reminiscence  in  evidence  of  an  important  fact, 
that  susceptibility  to  true  erysipelas — i.e.,  affecting  the  head  and 
face — is  not  exhausted  by  one  attack.    Unlike  by  virtue  of  most 


*  Op.  cit.        f  Constitutional  Irritation.    Further  Inquiry,  1835,  p.  149. 
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eruptive  fevers,  the  blood  does  not  lose  its  capability  of  undergoing 
this  defection,  again  and  again. 

Lastly,  the  possibility  of  erysipelas  arising  spontaneously 
— that  is  to  say,  in  an  individual  without  any  assignable  ex- 
ternal cause,  and  therefore  vpithout  infection — is,  I  think, 
indisputable. 

Plague  is  undoubtedly  a  blood-disease,  and  in  common  with 
the  whole  (?)  class  of  eruptive  fevers  with  which  it  is  associated,  this 
disease  also  may  prevail  epidemically.  Omitting,  however,  any  dis- 
cussion respecting  its  etiology,  there  is  yet  a  group  of  diseases 
whose  blood-origin  is  a  question  of  much  interest  as  bearing  im- 
mediately on  their  rational  prevention. 

Certain  infectious  disorders,  unlike  eruptive  fevers,  are 
expended  on  the  *  mucous  membranes'  alone.  Hooping-cough, 
influenza,  and  cholera  belong  to  this  class.  Each  demands,  in  the 
first  place,  suflScient  description  to  identify  the  particular  disorder ; 
then  its  '  blood-origin'  will  be  investigated.  This  Etiological  Prin- 
ciple having  been  demonstrated  as  regards  these  diseases,  and 
extended,  as  it  has  been,  to  the  exanthemata,  we  shall  thus  gain  a 
vantage  ground  from  whence  to  consider  the  whole  category  of 
infectious  diseases  from  a  Preventive  point  of  view. 

Hooping-cough,  or  pertussis — known,  also,  by  many  other 
names  unnecessary  to  specify — is,  anatomically  speaking,  an  inflam- 
matory affection  of  the  laryngeal  mucous  membrane,  extending 
perhaps  to  that  of  the  trachea  and  bronchi.  The  laryngeal  cha- 
racter of  this  inflammation  was  advocated  by  Dawson,*  while 
its  extension  was  the  doctrine  of  Guersent,  Marcus,  Dewees, 
Laennec,  and  Watt.f  Other  authors,  however,  have  held  that 
hooping-cough  is  merely  a  spasmodic  affection.  Such  was  the 
pathological  interpretation  inculcated  by  Cullen,  Leroy,  Loben- 
stein,  Jahn,  and  Webster.  Expressing  themselves  more  definitely, 
L  obenstein  and  Breschet  ascribe  this  presumed  spasmodic  affection 


*  Nosological  Practice  of  Pliysic,  182d'. 
t  Treatise  on  Chin-cough,  1816. 
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to  irritation  of  the  phrenic  and  pueumogastric  nerves.  Arriving 
yet  more  nearly  at  the  truth,  Desruelles  suggested  that  hooping- 
cough  is  at  first  inflammatory  and  then  spasmodic ;  wherefore 
he  designated  it  "  broncho-cephalite." 

The  phenomena  of  this  disease  are  remarkable.  It  is  one  of 
those  few  diseases  of  which  the  functional  manifestations  are  uni- 
formly the  same,  and  present  in  all  cases ;  but,  as  if  to  illustrate 
the  general  insufficiency,  at  least  perhaps  inaptitude,  of  '  func- 
tional symptoms'  to  determine  diagnosis,  the  symptoms  of  hooping- 
cough  are  those  also  of  laryngismus  stridulus, — a  disorder  essen- 
tially distinct,  being  in  nowise  infectious. 

Respecting  hooping-cough,  then,  what  are  the  earliest  and 
most  assured  symptoms  of  its  approach  ?  A  child  (for  it  is  mostly 
children  who  are  affected)  is  overtaken  with  the  symptoms  of  an 
ordinary  cold  in  the  head.  Having  continued  for  about  ten  days, 
it  is  succeeded  by  that  cough  from  the  character  of  which  the 
disease  derives  its  (popular)  name.  This  (hooping)  cough  is 
remarkable  in  two  particulars.  A  number  of  short,  but  violent, 
expirations,  or  choking  coughs,  in  rapid  succession,  exhaust  the 
breath  and  leave  the  little  sufferer  verging  on  suffocation.  Im- 
mediately, a  long-drawn  inspiration  brings  relief,  this  being 
accompanied  with  a  'hooping'  sound,  as  if  the  air  was  ad- 
mitted tardily  through  the  larynx.  And  so  it  is ;  the  rima 
glottidis  is  partially  closed,  spasmodically,  from  first  to  last. 
Without  delay,  the  series  of  choking  coughs  is  renewed,  and 
the  child  fights  for  breath.  In  this  agony  of  suffocation,  the  face 
becomes  red  and  turgid,  the  external  jugular  veins  visibly  swollen, 
and  the  eyes  bloodshot — even  hemorrhage  therefrom,  or  from  the 
nose  and  ears,  may  happen.  Again  is  heard  a  long  crowing  inspi- 
ration, then  immediately  convulsive  coughing,  until  at  length,  these 
efforts  having  been  repeated  perhaps  many  times,  a  small  quantity 
of  thin  mucus  is  expelled  from  the  air-tubes,  or  vomiting  without 
expectoration,  or  both  together,  terminate  the  paroxysm.  Slight 
fatigue  and  breathlessness  are  experienced  for  a  short  time  in  some 
cases,  but  generally  the  child  feels  quite  relieved,  and  at  once 
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returns  to  play ;  if,  indeed,  the  fit  passes  off  with  vomiting,  it 
gives  a  good  appetite  in  exchange.  This  ease  and  comfort  are 
not  of  long  duration.  Similar  attacks  of  coughing  and  crowing 
recur  in  paroxysms  by  day  and  night,  so  that  any  occupation  or 
amusement  is  suddenly  interrupted,  and  sleep  as  suddenly  dis- 
turbed. After  a  time,  the  mucus  becomes  thicker  and  more 
abundant,  and  being  expectorated  more  readily,  the  attacks  are 
shorter  and  easier.  In  bad  cases,  however,  there  is  obvious  breath- 
lessness  throughout  the  disease, — in  the  intervals  of  paroxysmal 
seizure,  as  well  as  when  spasm  is  urgent.  An  incessant  catching 
breathing  allows  no  ease.  All  this  suffering,  if  not  danger,  lasts 
usually  from  one  month  to  three,  or  more.  Having  in  view  only 
the  diagnosis  of  hooping-cough,  I  need  not  describe  its  possible 
complications — with  structural  lesions  of  the  lungs,  with  cerebral 
disorder,  with  irritation  of  the  mucous  membrane  of  the  intestinal 
canal.  Fever,  in  some  degree,  may  accompany  this  cough  from 
its  commencement,  and  exacerbations  of  pyrexia  occur  perhaps, 
as  evening  approaches ;  but  it  was  observed  by  Sydenham  that,  in 
many  cases,  pyrexia  is  altogether  absent. 

Hooping-cough  is  undoubtedly  '  infectious,' — so  much  so  that, 
although  doubted  by  Laennec,  Desruelles,  and  other  competent 
witnesses,  its  infectious  character  is  established  by  popular 
observation. 

Thus,  this  disease  is  quickly  propagated  through  a  family  or 
school  where  children  are  congregated  together  ;  and  when  any  one 
affected  is  removed  to  a  distant  part  previously  free  from  the 
disease,  then  and  there  it  begins  to  spread,  being  obviously  dis- 
seminated by  the  new  comer.  Conversely,  remove  the  infected 
person,  if  only  one  (the  cause),  and  the  disease  does  not  reappear. 
These  well-known  facts  are  strengthened  by  cases  recorded  by 
Rostan*  more  particularly;  also  by  Guersent,  Duges,  Dumeril, 
and  Brettoneau. 

Are  fomites  capable  of  conveying  the  poison  of  hooping-cough  ? 


Mcdecine  Clinique,  torn,  ii.,  p.  352. 
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Yes,  verily.  For  example  : — A  ship,  having  seventeen  children  on 
I  board,  labouring  under  this  disease,  touched  at  St.  Helena.  The 
I  captain  was  refused  permission  to  send  the  foul  linen  on  shore  to 
be  washed,  because,  under  similar  circumstances,  hooping-cough 
'  broke  out  among  the  laundresses,  and  spread  so  extensively  among 
•  the  inhabitants  as  to  kill  upwai'ds  of  sixty  persons.* 

Scarcely  anything  can  be  said  with  certainty  respecting  any 
1  causes  predisposing  to  hooping-cough.     It  is  perhaps  equally 
.  common  to  both  sexes.    Susceptibility  is  usually  exhausted  by 
I  one  attack  ;  but  Blache  mentions  an  instance  of  a  child,  affected 
with  this  disease,  being  sent  to  his  grandfather's  residence,  when 
both  grandfather  and  grandmother  also  became  affected  and  suf- 
fered severely ;  showing,  moreover,  that  old  age  is  not  exempt. 

Influenza  is  an. '  infectious'  fever,  yet  prevailing  epidemically.  It 
is  exhibited  locally  by  inflammation  of  the  naso-pulmonary  mucous 
membrane  chiefly.  And  if  hooping-cough  resembles  another  func- 
tional disorder — laryngismus  stridiilus — although  an  essentially 
distinct  disorder ;  so  likewise  the  (earliest)  symptoms  of  influenza 
cannot  be  distinguished  from  those  of  ordinary  catarrh ;  tfius 
affording  an  additional  and  convincing  illustration  of  the  diagnostic 
misguidance  of  'functional  symptoms.'  This  misguidance  would 
become  more  conspicuous  by  comparing  the  several  epidemic 
visitations  of  this  disease  which  have  occurred  in  Great  Britain 
during  some  hundreds  of  years.  These  different  epidemics  alike 
presented  a  great  similarity  of  symptoms,  and  they  were  those  of 
ordinary  catarrh.  "  Epidemic  catarrhal  fever,"t  therefore,  is 
synonymous  with  influenza,  and  its  symptoms  are  as  follows : — 

Sneezing,  tingling,  and  an  acrid  discharge  from  the  nostrils, 
are  accompanied  with  a  short,  frequent,  harassing  cough,  hoarse- 
ness, and  a  feeling  of  constriction  of  the  throat  and  chest. 


*  Morbid  Poisons.  E..  Williams. — See  also  by  Rosen — Versuche  fiir  die  pract. 
Heilkunde,  t.  i.,  p.  134. — Praxeos  Medicse.  Trank.  Vol.  ii.,  part  ii. — Mem.  cui 
aggiudicata.   Panada.    P.  41. 

t  Annals  of  Influenza,  or  Epidemic  Catarrhal  Fever,  in  Great  Britain,  from 
1510  to  1837.   TheophUus  Thompson.  1852. 
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These  symptoms  betoken  inflammation  of  the  corresponding 
mucous  membrane;  and  inspection  of  the  fauces  discloses  con- 
siderable redness  and  turgescence.  The  eyes  are  suflPused  and 
bloodshot,  and  pain  is  often  felt  over  the  frontal  sinuses,  the 
cheek-bone,  or  behind  the  sternum.  In  fact,  all  the  offsets  of  the 
naso-pulmonary  mucous  membrane  are  involved.  Expectoration  is 
at  first  scanty  and  diflacult,  the  sputa  consisting  of  thick  viscid 
mucusj  usually  devoid  of  air-bubbles  j  subsequently  it  becomes 
copious,  opaque,  and  muco-purulent.  Sonorous  and  sibilant 
rliouchi  are  readily  detected  by  auscultation,  and  frequently  partial 
crepitation  also,  which  is  most  apt  to  occur  at  the  lower  portions 
of  the  luDgs.  These  physical  signs  contrast  with  the  absolute 
stillness  everywhere  within  the  thorax  during  an  attack  of  hooping- 
cough.  The  atmospheric  engine  is  there,  but  the  air  can  scarcely 
enter  to  set  it  in  motion. 

The  intestinal  mucous  membrane  shares  the  irritation  elsewhei'e 
experienced  in  full  force.  A  white  tongue,  covered  with  creamy 
mucus,  or  coated  with  moist  yellowish  fur,  and  presenting  along 
its  edges  elevated  papillse  of  a  vivid  red  colour,  is  one  concomitant 
of  influenza ;  nausea  or  vomiting  another.  Pain  and  tenderness 
of  the  abdomen,  with  mucous  diarrhoea,  are  not  unfrequent, 
especially  when  the  pulmonary  mucous  membrane  is  less  involved. 
In  most  instances  the  urine  is  scanty  and  high-coloured,  soon 
becoming  thick  and  reddish,  or  assuming  a  whey-like  appearance, 
and  depositing  copiously  a  pink  or  whitish  sediment. 

The  fever  of  influenza  is  its  most  characteristic  expression. 

A  feeble,  quick,  soft  pulse  at  first,  afterwards  a  slow  and 
perhaps  intermittent  one,  suggests  no  conception  of  the  neit'otts 
collapse  almost  peculiar  to  influenza.  In  degree,  it  is  compared 
by  Thompson  to  that  of  cholera.  Commencing  with  shivering 
and  creeping  chilliness,  a  sensation  as  if  cold  water  were  running 
down  the  back,  with  aching  pains  in  the  neck,  back,  and  loins ; 
the  skin  is  at  first  hot  and  dry,  and  more  so  towards  evening, 
when  a  febrile  paroxysm  commonly  occurs.  As  the  disease  pro- 
gresses, perspiration  relieves  this  heat  of  skin,  which  now  exhales 
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a  flatj  musty  smell,  and  sometimes  assumes  a  bluish  hue.  Nervous 
depressioa  is  overAvhelming,  and  sleeplessness,  vertigo,  perchance 
delii'ium,  complete  the  picture.  But  in  some  cases  the  pulmonary, 
in  others  the  intestinal,  in  others  the  cerebral  functions,  are  chiefly 
involved ;  and  every  epidemic  catarrhal  fever,  besides  presenting 
examples  of  either  variety,  is  characterized  by  the  predominance  of 
some  one  in  particular,  and  in  some  instances  by  phenomena 
peculiar  to  itself.  Influenza  holds  possession  of  an  individual  for  a 
period  varying  from  three  or  four  days  only,  to  a  fortnight  or  three 
weeks.   From  two  to  fourteen  days  (Thompson). 

A  blood-poison  is  the  immediate  cause  of  all  this  functional 
disturbance ;  for  influenza  is  '  infectious.' 

This  proposition  can  be  demonstrated  in  various  ways.  If  an 
infectious,  as  well  as  epidemic  catarrhal  fever,  it  should  spread 
more  rapidly,  in  proportion  as  the  population  travels  more  freely 
from  place  to  place.  Agreeably  to  this  law  of  progression,  "  in 
1803,  four  months  elapsed  before  the  malady  had  accomplished 
its  circuit,  and  six  before  it  finally  ceased  in  Britain ;  whereas, 
in  1837,  the  visitation  was  efi'ected  in  two  months,  and  over 
completely  in  four"'^  Other  remarkable  facts,  of  similar  im- 
port, can  be  gathered  from  the  epidemics  of  1803,  1782,  and 
1775.t 

Epidemic  diff'usion,  unquestionably,  is  the  chief  mode  by  which 
this  disease  spreads.  It  may  be  inferred  when  influenza  appears 
simultaneously  in  localities  distant  from  each  other.  For  example, 
simultaneously,  in  the  fleets  of  Admiral  Kempenfelt  and  Lord  Howe, 
in  the  year  1782  ;  again,  simultaneously,  in  Cape  Town  and  London, 
at  the  close  of  1836. 

Predisposing  causes  also  are  possibly  at  work;  but  generally 
speaking  the  attack  is  so  universal,  that  large  portions  of  the 
population,  irrespective  of  age,  sex,  and  different  hygienic  con- 
ditions, are  equally  aff'ected.  Locality,  however,  seems  to  have 
some  influence ;  the  inhabitants  of  low  parts  of  towns  being  visited. 


*  Op.  cit.,  Thompson. 


t  Ibid. 
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usually,  in  a  greater  proportion  and  more  severely  than  those  -who 
reside  in  higher  districts.  Susceptibility  to  this  disease  is  so  far 
exhausted  by  one  attack,  that  it  scarcely  ever  recurs  to  the  same 
individual  in  the  same  season ;  yet  relapses  are  not  unfrequent. 
Many  persons  who  suflPered  in  1775  were  again  attacked  in  1782; 
and  notwithstanding  the  prevailing  epidemic  of  1832-3,  that  of 
1837  overspread  the  entire  population.  Liability  to  recurrence 
therefore  seems  to  be  actually  increased  by  recurrence. 

Cholera,  prevailing  epidemically,  is  also  '  infectious,^  and  there- 
fore a  blood-disease.  It  is  expended  on  the  g astro-intestinal 
mucous  membrane,  I  do  not  mean  autumnal  diarrhoea,  properly 
called  (summer)  cholera,  being  denoted  by  a  remarkable  flow  of 
bile;  I  allude  to  Asiatic  or  Malignant  Cholera,  as  it  is  sometimes 
termed.    This  being  epidemic,  the  other  is  sporadic  only. 

The  diagnostic  symptoms  of  epidemic  cholera  are  narrated 
in  a  previous  chapter ;  yet  their  reintroduction  here  forms  part  of 
the  design  of  this  one.  These  symptoms  further  illustrate  the 
inconclusiveness  of  'functional'  disorder;  and  moreover,  that  the 
turning  point  of  diagnosis  in  this  case  is  the  chemical  (and  physical) 
character  and  significance  of  choleraic  evacuations. 

A  man  suffers  for  some  days  from  copious  bilious  diarrhoea. 
At  length  his  skin  feels  cold  and  clammy  (sometimes  dry),  loose 
also,  and  shrivelled ;  while  its  usual  pink  colour  shades  off  to  a 
dusky  blue  tint,  more  obvious  about  prominent  parts,  as  the 
fingers,  ears,  nose,  lips,  and  around  the  eyes,  which  are  suffused 
and  sunken.  With  these  outward  appearances,  the  pulse  is  feeble, 
and  at  last  scarcely  perceptible ;  for  although  the  heart  beats 
forcibly,  the  blood  is  now  too  viscid — from  prolonged  alvine 
evacuations — to  be  adequately  propelled.  The  breathing,  therefore, 
is  hurried  and  oppressed,  the  cerebral  functions  are  blunted  and 
obscured.  These  functional  disturbances  constitute  the  common 
autumnal  cholera  of  this  country,  and  are  symptomatic  of 
collapse.  But  they  are  premonitory  only.  Others  may 
supervene  of  very  different  significance.    A  whitish  flocculent 
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fluid,  resembling  rice-water  rather  than  bile,  is  expelled 
from  the  bowels.  Pint  after  pint,  and  quart  after  quart, 
are  discharged  at  short  intervals,  and  apparently  quite  involun- 
tai'ily,  suddenly  and  often  with  great  violence,  as  from  a  tap  ;  at 
the  same  time  a  stream  of  fluid,  white  or  greenish,  is  copiously 
spirted  from  the  mouth,  and  thrown  to  some  distance,  without, 
however,  any  straining  effort.  How  much  the  blood's  volume  is 
thereby  reduced,  will  be  obvious.  No  drain  of  bile  merely  could 
produce  such  utter  collapse.  Hence  the  more  enfeebled  circulation, 
which  the  heart  labours  in  vain  to  restore  ;  hence  the  livid,  cold,  and 
shrunken  surface,  the  abortive  breathing,  and  fatal  lethargy  of  Asiatic 
cholera.  The  poor  victim,  around  whom  the  shades  of  death  are 
gathering,  may  indeed  be  for  a  time  disturbed  and  restless,  but 
soon  an  apathetic  indifference  steals  over  him,  from  which  perhaps 
he  is  roused  only  by  cramps  of  the  legs,  thighs,  and  abdomen. 
With  these  he  will  cry  out  in  a  hollow  and  sepulchral  voice  for 
drink.  A  ferocious  thirst  instinctively  prompts  his  entreaties  for 
water,  wherewith  to  supply  the  reduced  volume  of  blood — apt  proof 
of  a  natural  restorative  tendency.  But  water  is  not  blood,  only 
one  of  its  components.  The  evil  lies  deeper.  Examine  the  rice- 
water  evacuations,  and  we  at  once  detect  those  materials  which 
the  blood  has  lost ;  analyse  the  blood  itself,  and  we  further  dis- 
cover the  absence  of  these  components,  and  the  presence  of  those 
excretions  which  should  have  been  thrown  off",  but  are  now  retained. 
In  other  words,  the  (chemical)  composition  of  choleraic  evacuations, 
when  contrasted  with  that  of  the  blood  (in  this  disease),  supplies 
the  surest  ground  for  our  diagnosis  of  collapse  in  epidemic 
cholera,  and  that  consequent  on  bilious  diarrhoea  alone.  Rice- 
water  evacuation  is  the  only  sign  peculiar  to,  and  constant  in, 
epidemic  cholera. 

Respecting  the  question  of  'blood-origin,'  the  evidence  of 
chemical  analysis  (just  adduced  on  behalf  of  diagnosis)  is  corro- 
borated by  the  '  infectious'  character  of  malignant  cholera ;  both 
alike  declaring  it  to  be  a  blood-disease.    Of  the  latter  species  of 
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evidence  there  is  ample  abundance,  on  the  testimony  of  many 
reliable  witnesses.  In  the  following  instances,  I  have  selected 
what  appears  to  me  most  incontrovertible. 

Numerous  cases  of  the  importation  of  cholera  from  an  infected 
to  a  distant  healthy  town  or  locality,  have  been  collated  by  Dr. 
J.  Y.  Simpson.* 

William  Woodley,  aged  twenty-three,  went  from  East 
Hagbourn,  on  the  22nd  of  March,  1832,  to  London.  He  slept 
the  four  following  nights  in  Tool ey- street,  where  cholera  then 
prevailed.  On  the  24th,  two  days  only  after  his  arrival  in  this 
locality,  diarrhoea  began.  On  the  5  th  night  he  slept  in  the 
neighbourhood  of  St.  Albans,  and  returned  to  East  Hagbourn 
the  following  day.  Vomiting,  with  copious  rice-coloured  fluid 
evacuations,  cramps,  &c.,  supervened  in  two  days  more.  The 
cramps  ceased  the  next  day,  but  the  diarrhoea  subsided  only  during 
the  four  days  ensuing,  when  he  was  quite  convalescent.  Mary 
Woodley,  aged  fifty-one,  the  mother  and  nurse  of  the  above 
person,  was  seized  on  1st  of  April,  with  violent  cramps  of  the 
trunk  and  extremities,  universal  coldness,  vomiting  and  purging, 
with  rice-water  evacuations,  blueness  of  skin,  &c.  She  died  in 
twenty-three  hours.  Mary  Winders,  aged  seventy,  nurse  to  the 
first  case,  had  symptoms  precisely  similar  to  those  in  the  last,  com- 
mencing on  April  5th.    She  sank  in  fifteen  and  a  half  hours. 

A  foot-note  states  that  up  to  the  date  of  these  cases,  no  other 
instances  of  malignant  cholera  had  ever  been  observed  in  East 
Hagbourn,  or  nearer  it  than  Oxford,  twelve  miles  off;  excepting 
two  suspicious  cases  that  occurred  at  Milton,  five  miles  distant, 
the  one  case  recovering  without  medical  assistance,  the  other  after 
ten  days'  illness. 

Eight  cases  were  imported  into  Glen,  as  folloAvs  : — First  and 
second  cases.  Kobert  Anderson  and  his  wife,  after  spending  some 
nights  at  Airdrie,  about  fourteen  or  fifteen  miles  distant,  in  a 
house  where  some  of  their  relations  had  died  of  cholera,  returned 


*  Edinburgh  Medical  and  Siu-gical  Journal,  1838,  vol.  sJix. 
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from  thence  to  Glen  on  the  4th  of  April.  At  the  time  of  their 
arrival,  both  had  diarrhcea,  but  concealed  the  fact,  owing  to  the 
strong  prejudice  then  existing  regarding  it.  By  the  8th,  collapse 
had  supervened.  The  woman  died  next  night ;  the  man  recovered, 
after  being  in  this  state  for  thirty-three  hours. — Third  and  fourth. 
Two  of  Anderson's  children,  who  had  remained  at  home  while 
their  parents  were  visiting  the  infected  house  at  Airdrie,  were 
seized  with  distinct,  and  in  one  case  severe,  symptoms  of  cholera,  on 
the  12th.  They  both  recovered. — Fifth.  A  man  named  Benny  was 
suddenly  taken  ill,  with  all  the  symptoms  of  cholera,  on  the  morn- 
ing of  the  10th.  Being  immediately  subjected  to  active  medical 
treatment,  he  recovered. — Sixth.  Jenckens,  another  man,  similarly 
attacked  on  the  evening  of  the  same  day,  also  did  well.  It  is 
not  stated  what  particular  communication  the  two  last  persons 
had  with  the  Andersons. — Seventh.  A  daughter  of  Jenckens  was 
seized  on  the  11th. — The  eighth  and  last  case  occurred  on  the 
15th ;  it  was  that  of  a  person  who  had  repeatedly  visited  Ander- 
son's wife,  on  her  death-bed. 

Very  many  other  instances  of  importation  were  traced  at 
Bathgate,  Dollar,  Carnwath,  Fei'ryden,  and  Boddin,  Hutton- 
Hawick,  Campbelton,  Greenock,  Doura,  Dromore,  and  Portaferry, 
North  Shields,  Durham,  Hartlepool,  Warrington,  Prestonpans, 
Cockenzie,  Edinburgh,  and  in  various  towns  of  France. 

In  all  these  localities  cholera  spread,  more  or  less  freely, 
among  those  persons  to  whom  it  was  imported.  In  some  places 
it  attacked  one,  or  a  few  only,  of  those  residents  who  had  com- 
munication with  the  imported  sick.  Such  was  its  limited  course 
in  the  cases  I  have  quoted,  and  at  Bathgate. 

But,  in  other  localities,  the  malady  spread  to  a  greater  or  less 
extent,  over  the  whole  community,  from  the  first  centre  of  impor- 
tation. This  more  extended  range  was  observed  at  Ferryden  and 
Boddin,  for  example.  Cholera  was  brought  thence  by  a  sailor 
from  a  smack,  on  board  which  two  cases  had  occurred.  He 
"  carried  his  clothes  and  bedding  "  to  his  house  at  Ferryden.  A 
day  or  two  afterwards,  two  children   in  the  village,   who  Avere 
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reported  to  have  been  seen  tumbling,  during  the  preceding  day, 
on  this  man's  mattrass,  as  it  was  laid  out  to  air,  were  seized  with 
rapidly  fatal  cholera,  and  died.  This  occurred  at  a  time  when 
the  disease  was  considered  to  have  nearly  or  entirely  disappeared 
from  Scotland.  The  mother  of  the  two  children  alluded  to  fell 
a  victim  to  cholera,  and  it  spread  through  the  whole  village, 
though  not  rapidly ;  yet,  during  the  four  weeks  the  disease  pre- 
vailed, it  carried  off  twenty-seven  out  of  the  seven  hundred 
inhabitants.  At  Campbelton,  thirteen  inhabitants  were  infected 
from  one  centre  of  importation,  in  the  short  space  of  eighteen 
or  twenty  days;  and  eventually  ninety-eight  persons  were 
attacked. 

Numerous  cases  of  importation  of  cholera  from  an  infected  to  a 
healthy  part  of  the  same  city  are  also  recorded  by  Dr.  Simpson. 
They  occurred  in  London,  Edinburgh,  Glasgow,  Manchester, 
Paris,  Prussia,  and  Russia. 

A  third  series  of  cases  show  the  importation  of  cholera  by 
infected  ships. 

With  this  consolidated  fund  of  evidence,  no  one  can,  I  think, 
disbelieve  the  infectious  character  of  cholera. 

Fomites  also  are  capable  of  conveying  the  poison,  whatever  it 
be.  In  the  Ferryden  case  a  mattrass  was  the  vehicle.  Similar 
cases  occurred  at  Hulton  from  washing  infected  clothes ;  and  at 
Edinburgh  a  person  caught  the  disease  from  having  slept  in  the 
bed  of  a  cholera  patient. 

Cholera,  then,  is  another  offspring  of  '  infection,'  aild  therefore 
a  blood-disease.  But  its  blood-origin  is  in  no  way  incompatible 
with  the  fact  that  this  disease  may  also  spread  epidemically.  In- 
fection is  not  necessarily  its  only  source. 

Tlie  epidemic  diffusion  of  cholera  is  suggested  by  its  history. 

"Here  is  a  disease,"  observes  Sir  H.  Holland,*  "which,  ap- 
pearing first  in  the  Delta  of  the  Ganges,  and  diffusing  itself 
gradually  over  the  provinces  of  India,  subsequently  spread  with 


*  Medical  Notes  aud  Reflections,  1855,  p.  575. 
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more  rapid  course,  so  as  to  embrace  within  a  period  of  seventeen 
years  almost  the  whole  habitable  circumference  of  the  globe — 
reaching  China  on  the  one  side,  the  Mississippi  and  Mexico  on 
the  other;  its  general  course  traceable,  step  by  step,  over  the 
whole  of  this  vast  distance,  yet  very  irregular  in  details  both  as 
to  time  and  space ;  frequently  appearing  in  remote  parts  long 
before  it  affected  countries  much  nearer  the  general  line  of  its 
direction ;  yet  never,  even  in  these  cases,  without  traces  of  its 
presence  and  progress  throughout  various  parts  of  the  intermediate 
distance.  During  the  whole  period  of  its  first  diffusion,  as  well 
as  during  the  twenty  years  which  have  since  elapsed,  under  every 
climate  and  in  every  place  of  its  occurrence,  the  disease  has 
been  absolutely  identical  in  kind ;  the  only  variation,  that  of  the 
degree  of  intensity  and  virulence.  In  whatever  countries  it  has 
existed,  a  tendency  has  been  observed  to  its  reappearance  as  an 
epidemic  in  successive  years;  though  often  with  change  in  the 
particular  localities  affected,  and  under  other  conditions  still  very 
imperfectly  known." 

Observing  more  closely  the  route  by  which  cholera  has 
travelled,  its  diffusion  epidemically  becomes  even  more  conspi- 
cuous. With  the  map  in  hand,  taking  a  bird^s-eye  view,  we 
trace  cholera  in  its  course,  overleaping  all  barriers,  natural  and 
artificial.  From  India  it  spread  to  Persia,  thence  to  Russia,  and 
across  through  Poland  to  Germany.  At  length  it  reached  Ham- 
burg. Then,  crossing  over  to  this  country,  it  first  visited  Sun- 
derland, on  the  eastern  coast,  and  eventually  overspread  the 
whole  of  these  islands.  Spanning  the  vast  Atlantic  Ocean,  the 
disease  invaded  America ;  turning,  at  the  same  time,  in  a  south- 
easterly direction,  it  ravaged  France  and  Spain,  the  north  coast  of 
Africa,  and  Italy. 

Atmospheric  conditions  would  certainly  seem  to  facilitate  the 
diffusion  of  cholera.  Reporting  on  this  subject,  Mr.  Glaisher 
states  that  the  three  epidemics  of  1831-33,  1848-49,  and  1853-54, 
were  severally  attended  with  a  particular  state  of  atmosphere  in 
London  and  its  immediate  neiglibourhood.     That   they  were 
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characterized  by  "  a  prevalent  mist,  tliin  in  elevated  localities, 
dense  in  low.  During  the  heiglit  of  the  epidemic  in  all  cases, 
the  reading  of  the  barometer  was  remarkably  high,  and  the  atmo- 
sphere thick.  In  1849  and  1854  the  temperature  was  above  its 
average,  and  a  total  absence  of  rain,  with  a  stillness  of  air  amount- 
ing almost  to  calra,  accompanied  the  progress  of  the  disease  on 
each  occasion.  In  places  near  the  river  the  night  temperatures 
-were  high,  with  small  diurnal  range."  Among  atmospheric  con- 
ditions are  enumerated  "  a  dense  torpid  mist,  and  air  charged 
with  the  many  impurities  arising  from  exhalations  of  the  river 
and  adjoining  marshes ;  a  deficiency  of  electricity  ;  and  (as  shown 
in  1854)  a  total  absence  of  ozone,  most  probably  destroyed  by 
decomposition  of  the  organic  matter  with  which  the  air  in  these 
situations  is  strongly  charged." 

Associated  with  atmospheric  conditions  is  the  geographical 
question  of  altitude.  Elevation  of  the  soil  in  London,  Dr.  Farr 
afl&rms,  has  a  more  constant  relation  to  the  mortality  from 
cholera  than  any  other  known  condition.  The  mortality  is  in- 
versely as  the  altitude. 

Epidemic  diffusion  must  be  referrible  to  some  condition,  of  the 
atmosphere,  but  it  would  appear  that  the  cholera-poison  may  be 
taken  into  the  body  by  drinking  water  in  which  it  is  dissolved. 
The  mucous  membrane  of  the  alimentary  canal,  therefore,  no  less 
than  that  of  the  lungs,  will  transmit  this  poison.  And  seiver- 
water  is  probably  its  representative.  Some  striking  facts  have 
been  collected  by  Dr.  Snow,  which  warrant  the  presumption  that 
a  most  fearful  outbreak  of  cholera  in  Soho  was  attributable  to 
the  water  of  a  certain  pump,  contaminated  from  a  neighbouring 
sewer.  A  remarkable  converse  fact  was  reported  by  Lawrence. 
Bethlera  Hospital  and  an  asylum  for  children,  called  the  House 
of  Occupation,  stand  near  together  on  an  open  space  of  ground 
between  fourteen  and  sixteen  acres  in  extent,  lying  in  the  parish 
qf  St.  George,  Southwark.  Being  dissatisfied  with  the  filthy 
water  then  supplied  by  the  Lambeth  Company,  the  Governors, 
some  thirty  years  ago,  sank  Artesian  wells  on  the  premises,  and 
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the  pure  water  thus  procured  is  used  exclusively  in  these  two 
institutions,  which  number  between  them  about  seven  hundred 
residents.  Not  a  siugle  case  of  cholera  occurred  in  the  hospital  or 
in  the  House  of  Occupation  in  either  of  the  three  epidemics  ; 
although  the  disease  prevailed  extensively  in  the  parish  and  in  the 
streets  in  their  immediate  vicinity.*  Mr.  Simon  reportsf  that 
'  "  the  population  drinking  dirty  water  appears  to  have  suffered 
three  and  a  half  times  as  much  mortality  as  the  population 
drinking  other  water." 

Taking  a  retrospective  view  of  all  these  observations  con- 
cerning the  etiology  of  cholera,  it  appears  that  this  disease  is 
propagated  by  infection,  aided  considerably  by  epidemic  diffusion, 
i.e.  by  atmospheric  conditions,  the  nature  of  which  has  not  yet 
been  discovered  ; — that  drinking  impure  water,  especially  sewer- 
water,  as  it  may  be  termed, — or,  perchance,  water  tainted  with 
cholera  evacuations, — is  another  source  of  this  disease. 

Analyzing  these  conclusions,  we  arrive  at  this  final  one  :  that 
an  animal  poison  certainly,  emanating  from  a  person  affected  with 
cholera,  and  some  undefined,  but  perhaps  similarly  contaminated 
state  of  the  atmosphere,  co-operate  to  propagate  this  disease. 

I  have  yet  to  add  that  the  whole  population  of  any  place  is 
not  equally  susceptible.  Certain  predisposing  causes  undoubtedly 
prepare  the  way.  Pallid  poverty  soon  makes  acquaintance  with 
cholera,  which,  with  trembling  intemperance,  readily  ripens  into 
friendship,  and  all  dwell  together. 

The  question  of  spontaneous  generation,  and  other  theories  of 
Cholera,  has  been  fully  discussed  elsewhere. | 

I  shall  conclude  this  etiological  investigation  of  'infectious' 
disorders  by  adverting  to  the  intimate  nature  of  blood-poisons — a 
branch  of  pathology  hitherto  unexplored,  and  necessarily  obscure. 

Certain  general  theories  have  been  propounded,  more  or  less 


*  Op.  cit.,  Watson,  vol.  ii.,  p.  531.  t  Ibid. 

X  Registrar- General's  Report  on  the  Mortality  of  Cholera  m  England,  1848-49, 
pp.  7  i-83. 
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consisteut  or  inconsistent  with  known  facts.  Availing  ourselves  of 
all  that  evidence  by  which  the  infectious  character  of  a  large  class 
of  diseases  is  demonstrated,  let  us  now  take  a  cursory  view  of  the 
theories  in  question, — standing,  as  it  were,  on  the  elevated  ground 
to  which  we  have  been  conducted. 

Nearly  all  infectious  disorders  occur  commonly  but  once  in  life ; 
and  Paget's  explanation*  of  this  distinctive  characteristic  is  as 
follows  : — The  '  maintenance  of  morbid  structures '  is  so  familiar  a 
fact,  that  not  only  its  wonder,  but  its  significance,  seems  to  be  too 
much  overlooked.  What  we  see  in  scars  and  thickenings  of  parts 
appears  to  be  only  an  example  of  a  very  large  class  of  cases ;  for  this 
exactness  by  which  the  formative  process  in  a  part  maintains  the 
change  once  produced  by  disease  offers  a  reasonable  explanation  of 
the  fact  that  certain  diseases  usually  occur  only  once  in  the  body. 
The  poison  of  small -pox  or  scarlet  fevei',  for  example,  being  once 
inserted,  soon,  by  multiplication  or  otherwise,  affects  the  whole  of 
the  blood — alters  its  whole  composition ;  the  disease,  in  a  definite 
form  and  order,  pursues  its  course ;  and  finally,  the  blood  recovers, 
to  all  appearance,  its  former  state.  Yet  it  is  not  as  it  was ;  for 
now  the  same  material — the  same  variolous  poison — will  not  pro- 
duce the  same  effect  upon  it ;  and  the  alteration  thus  made  in  the 
blood  or  the  tissues  is  made  once  for  all ;  for  commonly,  through 
all  after  life,  the  formative  process  assimilates,  and  never  deviates 
from,  the  altered  type,  but  reproduces  materials  exactly  like  those 
altered  by  the  disease ;  the  new  ones,  therefore,  like  the  old,  are 
incapable  of  alteration  by  the  same  poison,  and  the  individual  is  safe 
from  the  danger  of  infection.  So  it  must  be,  Mr.  Paget  conceives, 
with  all  diseases  which,  as  a  general  rule,  attack  the  body  only 
once. 

The  best  refutation  of  this  theory  is  supplied  by  its  author. 
For,  he  continues,  "in  another  set  of  diseases,  we  see  an  opposite, 
yet  not  a  contradictory,  result.  In  these,  a  part  once  diseased  is, 
more  than  it  was  before,  liable  to  be  affected  by  the  same  disease ; 


Lectures,  vol.  i.,  p.  50. 
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and  the  liability  to  recurrence  of  the  disease  becomes  greater  every 
timCj  although  in  the  intervals  between  the  successive  attacks  the 
part  may  have  appeared  quite  healthy. .  Such  is  the  case  with 
gout,  with  common  inflammation  of  a  part,  as  the  eye,  and  many 
others,  in  which  people  become,  as  they  say,  every  year  more  and 
more  subject  to  the  disease."  Yet,  as  Mr.  Paget  adds,  "in 
reference  to  the  physiology  of  the  formative  process,  these  two 
classes  of  disease  both  prove  the  same  thing — viz.,  that  an  altera- 
tion once  produced  iu  a  tissue,  whether  by  external  influence  or  by 
morbid  material  in  the  blood,  is  likely  to  be  perpetuated  by  the 
exactness  of  assimilation  observed  in  the  formative  process — i.e.,  by 
the  constant  reproduction  of  parts  in  every  respect  precisely  like 
their  immediate  predecessors." 

If,  then,  this  "  constant  reproduction"  protects  the  individual 
from  a  second  attack  of  certain  diseases — small-pox,  &c. — why  does 
it  not  also  preclude  his  susceptibility  to  gout,  &c.,  having  once 
undergone  an  attack  ?  The  fact  that  such  is  not  the  law  is  quite 
incompatible  with  the  theory  of  its  entailing  subsequent  immunity 
to  certain  diseases  only.  This  cannot  be  the  true  explanation  of 
(their)  wora-recurrence.  On  the  contrary,  the  "  constant  reproduc- 
tion of  parts  in  every  respect  precisely  like  their  immediate  pre- 
decessors," begetting  (as  is  alleged)  an  increasing  tendency  to  the 
recurrence  of  one  class  of  diseases,  as  that  of  gout  and  rheumatism, 
&c.,  should  also  predispose  to  the  reproduction  of  every  member  of 
the  whole  family  of  eruptive  fevers.  Recurring  small-pox,  &c., 
should  be  the  rule,  not  the  exception.  And  this  suggests  another 
objection  to  Mr.  Paget's  theory. 

The  possible  recurrence  of  all  these  diseases  is  itself  antago- 
nistic. For  if  the  mal-assimilation  once  engendered  is  perpetuated, 
so  as  to  protect  the  individual  against  a  recurrence  of  the  same 
blood-disease,  its  recurrence  should  be  absolutely  impossible — which 
is  contrary  to  experience. 

Mr,  Paget  himself  foresaw  this  difficulty,  and  thus  endeavours 
to  meet  it.  Susceptibility  to  the  recurrence  of  the  same  blood- 
disease,  of  which  there  are  numerous  instances,  is  but  "  illustrative 
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of  the  operation  of  that  inner,  yet  not  less  certain,  law,  that  after  a 
part  has  been  changed  by  disease,  it  tends  naturally  to  regain  a 
perfect  state.  Most  often  the  complete  return  is  not  effected,  but 
sometimes  it  is,  and  the  part  at  length  becomes  what  it  would  have 
been  if  disease  had  never  changed  it."  In  fact,  the  blood  thus 
regains  its  original  susceptibility  of  undergoing  the  same  disease 
again. 

Fully  acknowledging,  as  I  do,  the  operation  of  this  restorative 
power, — exhibited  in  a  thousand  forms,  and  therefore,  a  priori, 
possibly  on  behalf  of  blood-diseases, — I  cannot  recognise  its  opera- 
tion in  the  prevention  of  some  such  diseases — e.^.,  gout,  which  tends 
to  return  more  readily  with  each  return.  And  if  this  restorative 
power  obviously  does  not  operate  in  favour  of  certain  blood-diseases^ 
we  are  not  warranted  in  imagining  that  other  diseases  of  the  same 
kind  are  subject  to  it. 

Moreover,  when  restoration  does  ensue,  it  does  so  slowly  ("  at 
length"),  whereas  recurring  blood-diseases — e.g.,  gout — return  more 
readily  with  each  recurrence ;  an  increasing  liability  altogether  at 
variance  with  the  operation  of  a  restorative  power. 

To  crown  the  argument  from  this  point  of  view  against  Mr. 
Paget^s  theory,  I  would  urge  the  pathological  law  on  which  it  is 
based.  The  perpetuation  of  mal-assimilation  is  altogether  incon- 
sistent with  any  restorative  tendency. 

To  sum  up,  then,  ray  objections  to  this  theory,  the  fact  of 
certain  blood-diseases — e.g.,  gout — acquiring  an  increasing  liability 
to  return  with  each  recurrence,  is  irreconcilable  with  the  theory 
that  susceptibility  is  precluded  by  the  perpetuation  of  mal- 
assimilation.  The  formative  pi'ocess  once  being  diverted  from  its 
normal  character,  and  perpetuating,  as  it  does,  any  morbid  im- 
pression it  has  received,  cannot  be  said  to  prevent  that  impression 
a  second  time.  The  individual  is  not  thus  protected.  Rather  does 
this  pathological  law  favour  the  recurrence,  even  again  and  again, 
of  the  same  blood-disease.  Then,  again,  cases  (not  a  few)  of 
recurrence  cannot  be  ascribed  to  the  operation  of  a  natural  resto- 
rative tendency,  renewing  a  healthy  condition  of  blood,  and  thereby 
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its  original  susceptibility ;  for  certain  blood-diseases — e.g.,  gout — 
exhibiting  no  such  tendency,  we  cannot  assume  this  reservation  in 
favour  of  other  blood-diseases ;  more  especially  seeing  that  restora- 
tion is  a  very  slow  process,  whereas  those  blood-diseases  which 
recur  do  so  more  readily  with  each  recurrence  ;  thus  disproving 
amj  restorative  tendency  (and  renewed  susceptibility) ;  while,  lastly, 
the  original  tendency  of  gout,  &c.,  to  recurrence  disproves  the  law 
implied  by  Mr.  Paget's  theory.  Such  is  this  theory  respecting 
non-recurring  blood-diseases,  and  such  are  the  objections  to  which 
I  conceive  it  is  open. 

Extending  our  view  to  the  whole  class  of  '  infectious^  disorders, 
tkree  theories  present  themselves  for  critical  examination,  each 
claiming  consideration,  and  one  more  especially.  I  shall  take 
them  inversely  in  their  order  of  probability. 

The  parasite'  theory,  advanced  by  Sir  H.  Holland  in  these 
terms — "  The  hypothesis  of  animalcule  life  as  a  cause  of  disease"* — 
is  applied  by  this  author  to  explain  the  epidemic  diffusion  of 
cholera.  But  the  question  is  put  generally,  thus  : — "  What  weight 
may  we  attach  to  the  opinion  that  certain  diseases,  and  especially 
some  of  epidemic  and  contagious  kind,  are  derived  from  species  of 
animalcule  life,  existing  in  the  atmosphere  under  particular  circum- 
stances, and  capable,  by  application  to  the  lining  membranes  or  other 
parts,  of  acting  as  a  virus  on  the  human  body  ?"  This  by  no  means 
new  speculation  is,  in  substance,  the  theory  of  Henle  also. 

"Without  stating  fully  all  the  arguments  brought  forward  in 
support  of  this  theory,  they  are  briefly  these  : — That  by  it  can  be 
explained  three  well-known  facts  which  characterize  the  diseases 
referred  to — viz.,  their  latency  after  infection,  the  reproduction  of 
the  specific  poison  within  the  body  infected,  and  their  dissemina- 
tion epidemically. 

But  the  objections  urged  by  Simon  are  to  my  mind  so  con- 
vincing, that  every  argument  in  favour  of  the  parasite  theory  is 
altogether  anticipated. 


*  Medical  Notes  and  Reflections,  1855,  p.  563. 
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Briefly  stated,  these  objections  are  :  that  "  symptoms  are  absent 
•which  parasites,  if  injurious,  would  unfailingly  produce ;  symptoms 
are  present  which  parasites,  however  injurious,  could  not  produce; 
and  thirdly,  the  parasites  themselves  elude  discovery."* 

Compare  infectious  diseases  with  those  of  known  parasitic 
origin,  and  what  analogy,  much  less  resemblance,  do  we  discover 
between  them  ?  "  If  you  examine  parasitic  diseases  from  first  to 
last,  you  will  find  that  they  are,  perhaps  of  all  known  maladies,  the 
most  essentially  local."  "  Kn  animal  invaded  by  parasites  dies 
only  when,  in  an  ostensible  mass,  they  occupy  the  space  or  the 
nutriment  of  its  body.  Their  effects  on  life  are  in  direct  proportion 
to  their  manifestness  in  parts.  The  severest  operation  of  morbid 
poisons,  on  the  contrary,  leaves  no  trace ;  local  disorganization  or 
detriment,  instead  of  having  advanced  to  its  utmost  possibility,  will 
not  even  have  commenced.  Therefore,  as  respects  the  poisoned 
condition  of  a  patient  with  cholera,  plague,  or  scarlatina,  its  phe- 
nomena bear  no  similarity  whatever  to  that  of  a  sheep  perishing 
with  rot,  or  a  silk-worm  with  muscardine  ;  it  is  anything  rather 
than  death  arising  in  the  encroachments  of  local  disease." 

In  contrast  with  all  this,  infectious  diseases  begin  with  fever, 
or  at  least  evince  signs  of  blood-origin — of  constitutional,  and  not 
local,  origin. 

These  positive  as  well  as  negative  characters  clearly  dis- 
tinguish infectious  from  all  parasitic  diseases;  and  to  negative 
characters  we  may  add  the  absence  of  any  trace  of  parasites  them- 
selves. Take  a  piece  of  small-pox  skin,  for  example ;  do  you  find 
it  occupied  by  parasitic  development,  animal  or  vegetable  ?  Cer- 
tainly not,  observes  Simon. 

Turning  to  the  '  fermentation'  theory,  we  have  to  inquire  how 
far  it  is  consistent  with  known  facts  in  the  pathology  of  infectious 
diseases.  "  Nothing  (thinks  Professor  Liebig)t  can  be  simpler  than 
this  very  large  question.     The  morbid-poisou-changes  in  the 


*  General  Pathology,  1850,  p.  276. 
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blood  are  fermentative;  just  such  as  occur  in  beer-making.  The 
morbid  poison,  acting  as  ferment,  may  be  any  organic  matter  in  a 
state  of  change.  The  blood  represents  the  sweetwort.  The  mul- 
tiplication of  the  poison  is  analogous  to  the  increase  of  yeast  in 
fermenting  liquors;  and  as  this  latter  increase  is  contingent  on 
the  presence  of  gluten  in  the  saccharine  solution,  so  the  former 
increase  is  dependent  on  the  presence  in  the  blood  of  some  specific 
substance  admitting  of  transformation."  This  process,  extending 
from  particle  to  particle,  at  length  pervades  the  whole  blood  of  the 
individual  affected.  "  It  is  communicated  in  like  manner  to  the 
blood  of  another  individual,  to  that  of  a  third  person,  and  so  on ; 
in  other  words,  the  disease  is  excited  in  them  also."  Fermenta- 
tion boils  over,  as  it  were,  poisoning  the  air  around,  and  infecting 
the  blood  of  others  within  reach.  All  this  is  but  an  expression 
of  a  higher  law,  long  since  proposed  by  La  Place  and  Berthollet, 
that  "  a  molecule  set  in  motion  by  any  power  can  impart  its  own 
motion  to  another  molecule  with  which  it  may  be  in  contact." 

Tried  by  the  test  of  facts,  the  fermentation  theory  squares 
with  most  of  those  that  characterize  eruptive  fevers.  They  are 
'  infectious'  diseases,  commonly  occurring  once  only  in  life,  beginning 
with  fever,  and  running  their  course  in  a  definite  period. 

If,  then,  a  substance  analogous  to  gluten  in  its  relation  to 
yeast,  did  not  exist  in  the  blood,  the  blood-poison  would  not  be 
reproduced ;  and  the  particular  disease,  be  it  small-pox,  excited  by 
quasi-fermentation,  would  not  be  infectious.  However,  being 
infectious,  we  infer  the  existence  of  this  reproductive  substance. 
And  this  reproductive  material,  no  less  than  that  analogue  of  sugar 
— upon  the  conversion  of  which  into  new  products  the  infectious 
poison  expends  itself — must  both  vary  in  kind  with  the  particular 
eruptive  fever.  The  gluten,  so  to  speak,  and  sugar,  of  small-pox 
blood  must  be  different  from  those  of  scarlet  fever;  and  so  with 
the  other  eruptive  fevers,  for  they  are  severally  distinct  diseases, 
although  related  by  family  affinities.  Furthermore,  when  those  in- 
gredients of  the  blood  upon  which  the  infecting  blood-poison  acts 
are  themselves  exhausted,  the  individual  is  protected,  temporarily 
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or  permanently,  against  the  recurrence  of  that  particular  disease  to 
■which  their  existence  previously  had  made  him  or  her  liable. 
And  this  liability  will  vary  in  different  individuals  according  to 
their  specific  blood  conditions, and  in  the  same  individual  at  different 
periods  of  life.  The  blood  of  one  person  is  not  that  of  another, 
although  apparently  alike ;  and  the  blood  of  youth  is  not  that  of 
age. 

The  fermentation  theory,  implying  as  it  does  a  blood-disease, 
implies  also  that  fever — the  constitutional — precedes  the  local  affec- 
tion, or  eruption :  exanthems  begin  with  fever.  A  tolerably  defi- 
nite period  of  incubation,  while  fever  is  brewing,  and,  guided 
by  this  analogy,  a  tolerably  definite  duration  also,  become  intel- 
ligible. 

Unhappily,  however,  this  theory  accords  with  the  properties  of 
yeast  in  more  respects  than  one.  Frothy,  as  well  as  fertile  of 
explanation,  it  is  blown  away  by  facts  of  even  greater  moment 
than  those  by  which  it  is  apparently  supported. 

In  the  first  place,  without  foundation,  this  theory  is  built  upon 
itself.  The  philosophic  Liebig  has  in  this  instance  argued  from  an 
isolated  and  exceptional  species  of  fermentation.  He  compares 
the  increase  of  the  morbid  poison  to  that  of  ferment  in  the  pro- 
duction of  alcohol.  But  ferment  (with  one  exception)  does  not 
increase,  and  Liebig  deals  only  with  this  exception.  Yeast  cer- 
tainly increases,  because  it  is  an  organized  vegetable  production,  and 
because  the  chemical  changes  attending  its  vital  growth  ai'e,  in  the 
particular  case  where  it  is  employed,  the  fermenting  influence.  The 
fermenting  process  may,  however,  be  induced  by  many  other  chemical 
changes.-  Throw  into  your  saccharine  solution  a  lump  of  decora- 
posing  animal  matter,  or  pour  urine  into  it,  and  fermentation 
assuredly  follows,  yet  with  no  increase  of  the  animal  matter  or  of 
the  urine  employed.  Increase  of  the  ferment  is  therefore  quite  an 
accidental  concomitant  of  true  fermentation,  occurring  only  as 
when  yeast,  a  living  growth,  is  employed  to  induce  the  chemical 
metamorphosis.  This,  the  substance  of  Simon's  leading  objection  to 
Liebig's  theory,  is  also,  in  my  opinion,  the  soundest  argument,  so 


LOCAL  FROM  CONSTITUTIONAL  MORBID  CONDITIONS.  385 

I  far  as  it  goes,  which  that  pathologist  has  brought*  against  this 
ttheory.  But  some  one  will  say,  fermentatiou  being  possible  with- 
lout  reproduction  of  the  ferment,  may  not  the  blood,  diseased  by 
i  infection,  undergo  chemical  changes  analogous  to  fermentation 
'without  reproduction  of  the  poison?  An  unqualified  negative 
J  answer  cannot  yet  be  given  to  this  question.  An  approach  to  it, 
I  however,  may  be  gathered  from  certain  experimental  observations 
1  made  by  Simon.  To  test  the  fermentability  of  blood,  he  repeatedly 
]  performed  experiments  by  introducing  within  the  circulation  ma- 
1  terials  in  the  fullest  activity  of  chemical  change,  not  putrefactive — 
t  e.g.,  saccharine  solutions  in  which  yeast  was  vegetating ;  starch 
1  undergoing  conversion  into  sugar  by  the  action  of  diastase  j  solu- 
'  tions  of  pepsin  ;  pulp  of  growing  animal  tissue, — and  on  no  occasion 
was  there  a  result  ever  so  little  like  the  progress  of  infective  disease, 
.  or  like  fermentation  of  the  blood,  induced  by  such  injections. 

Ignoring  all  preconceived  theories,  Simon  advances  more 
cautiously  from  facts  to  philosophy.  Taking  small-pox  as  a  good 
sample  of  infective  disease,  he  argues  from  the  import  of  two  facts, 
considered  in  conjunction.    The  facts  themselves  are  these : — 

The  immense  reproduction  of  infectious  matter  witnessed  in 
small-pox ;  that  from  a  single  point  of  '  inoculation'  proceed  a  crop 
of  pustules  covering  the  whole  body,  each  of  which  contains  matter 
equally  infectious  with  that  of  the  original  pustule  by  inoculation, 
itself  the  produce  of  an  almost  imperceptible  stain  on  a  lancet 
charged  with  this  matter. 

Then  the  very  suggestive  fact,  that  having  once  undergone 
small-pox,  the  individual  is  rendered  insusceptible  of  a  second 
attack — the  blood  incapable  of  this  reproduction  of  matter  a  second 
time,  or  at  least  for  a  very  long  period,  if  ever  again,  "  You 
charge  your  lancet,  you  make  the  puncture  as  before,  or  you  make 
half-a-dozen — you  accumulate  all  means  of  infection  about  the 
subject  of  your  experiment — ^but  no  longer  will  he  give  a  single 
sign  of  the  specific  infection.    You  have  got  from  him  all  the  phe- 

/   

*  Op.  cit.,  p.  278-79. 
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nomena  he  can  give  in  answer  to  that  particular  reagent.  I  may 
compare  his  condition  to  this : — Suppose  you  had  a  tumblerful  of 
a  solution  of  carbonate  of  soda,  and  added  an  excess  of  nitric  acid ; 
you  will  get  vehement  effervescence,  more  or  less,  according  to  the 
abundance  of  your  dissolved  carbonate,  and  continuing  till  it  has 
effected  complete  disengagement  of  the  gas  ;  then,  that  particular 
moment  having  passed,  you  might  add  nitric  acid  ad  infinitum, 
but  not  another  bubble  would  rise.  Just  so,  your  patient  refuses 
to  effervesce  any  more  from  new  infection,  certainly  for  a  long  time, 
perhaps  for  the  rest  of  his  life.  You  re-apply  the  same  cause  that 
produced  the  phenomena  before — identically  the  same  material — 
and  you  get  a  different  result.  This  fact  conclusively  proves  that 
a  change  has  occurred  in  the  subject  of  your  experiment ;  a  change 
in  him  has  altered  his  relations  to  an  unchanged  exterior  cause ;  by 
this  personal  change  the  poison  is  rendered  inert  to  him,  while  it 
retains  its  activity  towards  others. 

"  We  have  it  accordingly  demonstrated  that  for  the  production 
of  the  disease  there  must  be  a  specific  internal  as  well  as  a  specific 
external  condition ;  that  the  former  is  liable  to  be  exhausted,  and 
as  it  becomes  exhausted  in  the  production  of  material  phenomena — 
namely,  in  the  generation  of  pustules — this  must  be  a  something 
material,  like  that  outward  condition  with  which  it  co-operates : 
as  the  poison  small-pox  is  a  something  material  and  tangible,  so 
the  susceptibility*  to  small-pox  is  a  something  material  and  tangible. 
Of  this  material,  whatever  it  may  be,  no  trace  remains  in  the  blood 
when  the  disease  has  completed  its  course. 

"  Thus  we  get  a  general  formula  for  the  pathology  of  small-pox, 
which  is  useful  as  a  standard  of  comparison  for  the  other  poisons 
in  our  list.  A  certain  organic  material,  A  (soluble  and  partially 
volatde,  as  shown  by  infection),  affects  particular  relations  with  B, 
an  ingredient  (apparently  a  normal  ingredient)  of  the  blood ;  the 


bilitt'^""^*'"^  speaking,  implies  a  sometliing  material  and  tangible.  •Suscepti- 
material?!.?  p  °j  ^q''  capability  of  undergoing  this  or  that  change,  and  is  nothing 
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results  of  their  coming  togetlier  are,  (1)  the  utter  destruction  of  the 
latter,  B ;  and  (.2)  the  immense  increase  of  the  former,  A ;  not, 
indeed,  at  the  spot  of  infection,  but  elsewhere.  On  the  one  hand, 
the  vh'us  augments  so  much  that  it  is  found  all  over  the  body, 
forming  innumerable  pustules,  and  contaminating  the  breath  with 
its  volatile  miasma ;  on  the  other  hand,  the  inward  natural  ingre- 
dient of  the  blood  simultaneously  diminishes,  and  at  the  end  of  the 
process  is  found  totally  exhausted. 

"  Look  at  this  as  a  chemical  experiment : — You  add  A  to  B  ; 
presently  you  find  that  B  has  vanished,  and  that  A  has  undergone 
an  immense  augmentation.  What  is  the  meaning  of  this?  What 
has  become  of  B  ?  Whence  has  the  new  A  been  derived  ?  It  is 
difficult  to  avoid  the  conviction,  which  arises  with  almost  logical 
certainty,  that  the  increase  of  one  material,  and  the  decrease  of 
the  other,  have  stood  in  essential  mutual  relation ;  that,  in  short, 
it  has-  been  a  process  of  conversion ;  that  the  essential  relation  of 
the  two  matters  (that  derived  from  vnthout,  and  that  contained 
within,  the  blood),  has  consisted  in  the  ready  convertibility  of  one 
into  the  other  j  that  the  specific  power  of  the  virus  is  its  power  of 
effecting  this  transformation,  and  no  other." 

Simon  thus  enlarges  this  argument : — 

"  The  line  of  argument  which  I  have  followed  in  regard  of 
small-pox,  leads  to  very  similar,  though  not  identical,  results  in 
respect  of  measles,  scarlatina,  typhus,  glanders,  plague,  and  pro- 
bably hooping-cough  ;  there  is  tbe  same  evidence  that  a  certain 
definable  state  of  the  blood  is  one  of  two  conditions  for  the  for- 
mation of  the  disease ;  that  this  preparatory  and  permissive  state 
(ditterent  and  characteristic  for  each  separate  infected  disease)  is  a 
peculiar  chemical  state,  dependent  on  the  presence  or  the  excess 
m  the  blood  of  a  material  convertible  into  identity  ivith  the  poison ; 
that  the  poison,  thus  augmented,  endeavours  to  eliminate  itself  by 
surfaces,  the  choice  of  which  is  a  distinctive  and  specific  mark  of 
each  poison  respectively  ;  that,  for  a  greater  or  less  time  after 
the  fulfilment  of  this  eliminative  process,  the  susceptibility  to  tbe 
disease  is  exhausted ;  and  finally,  that  the  severity  of  the  disease 

c  c  2 
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in  each  instance  will  depend,  not  on  exterior  circumstances,  but 
on  interior  and  personal  conditions  ;  not  on  any  variation  in  the  de- 
gree or  amount  of  foreign  infection  (so  long  only  as  this  has  actually 
occurred),  but  on  the  patient's  own  possession,  within  the  stream 
of  his  circulation,  of  a  larger  or  less  abundance  of  that  specific 
material  which,  as  I  have  argued,  constitutes*  on  the  one  hand 
his  susceptibility  to  infection,  and  on  the  other  his  power  of 
expressing  the  disease.  He  must  necessarily  evolve  symptoms  in 
proportion  to  his  richness  in  that  which  furnishes  the  material." 

Having  established  this  position  by  the  argument  of  strong 
analogy  with  known  facts,  Simon  ventures  to  suggest  what  that 
blood-material  is  which  confers  the  susceptibility  of  infection ; 
here  also  being  guided  by  known  facts  appropriately  applicable. 
Observing  small-pox,  it  must  be  obvious  that  the  material  in 
question,  though  a  normal  constituent  of  the  blood,  cannot  be  an 
essential  one ;  for  the  patient  convalescent  from  this  disease,  and 
with  no  demonstrable  trace  of  that  constituent  in  his  blood,  re- 
turns to  at  least  as  good  health  as  he  ever  enjoyed  previously. 
Again,  in  a  certain  very  small  proportion  of  persons,  this  natural 
ingredient  of  the  blood  appears  not  to  be  uniformly  present ;  for 
there  are  persons  (apparently  undefended  by  any  previous  occur- 
rence of  the  disease  or  by  other  means)  in  whom  your  original 
inoculation  would  have  failed  ;  persons  who  would  have  shown 
a  non-infectibility  by  the  poison,  and  who  therefore  must  (at  least 
for  the  time)  have  been  without  that  material  in  their  blood 
which  confers  susceptibility  to  this  disease. 

These  facts  are  also  true  of  all  infectious  diseases.  Their 
predisposing  blood-constituents  are  not  essential  ingredients  of  the 
blood,  nor  uniformly  present.  Drawing  nearer  to  the  question, 
Simon  continues  :  "  What  that  material — the  principle  of  infective 
disorders  in  the  human  subject — may  originally  have  been,  we  are 
totally  unable  to  say ;  but,   whatever  may  have  been  its  first 


_  *  Correctly  speaking,  confers  his  susceptibility.  Nothing  material  can  con- 
stitute—i.e.,  be  itself  '  susceptibility.'—?  E.  J.  G. 
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method  of  generation,  we  can  now  confidently  speak  of  it  as  a 
possible  product  of  the  human  body ;  we  know  that  it  is  liable  to 
develope  itself  out  of  some  constituent  of  the  human  blood." 

"  What  are  these  constituents  ?  Observation  and  argument  suf- 
ficiently show  that  the  blood-corpuscles  and  albumen  can  hardly  be 
the  constituents  in  question  ;  first,  because,  after  death  by  zymotic 
disease,  they  are  found  without  evident  alteration,  and  no  consi- 
derable change  in  them  could  escape  notice ;  secondly,  because 
they  are  indispensable  to  life,  and  their  even  temporary  transfor- 
mation (if  complete)  would  of  necessity  be  fatal ;  thirdly,  be- 
cause immunity  could  never  be  attained  by  one  attack  of  any 
particular  disease  if  it  were  requisite  to  exhaust  these  products,  re- 
exposure  to  infection  would  ensure  a  return  of  the  disease  and  a 
reappearance  of  its  phenomena." 

"  For  somewhat  similar  reasons,  we  may  conclude  that  the 
salts  are  not  the  elements  concerned.  Fibrin,  and  the  so-called 
extractive  matters,  are  what  remain  ;  can  these  be  the  ingre- 
dients in  question?  Substituting  for  the  chemical  phrase,  ^ex- 
tractive matters,^  the  physiological  one — '  waste  of  the  tissues,' 
I  am  strongly  disposed  to  think  an  affirmative  answer  to  this 
question  ;  or,  at  all  events,  unhesitatingly  to  point  here  as  the 
direction  in  which  accurate  pathological  investigation  may  be 
made  with  most  prospect  of  success."  "  For,  in  the  first  place, 
they  are  matters  already  in  progress  of  decay,  and  therefore 
eminently  susceptible  of  new  modification  ;  in  the  second  j)lace, 
they  are  inessential  to  the  nutritive  processes,  and  that  removal  of 
them  from  the  system  which  would  give  immunity  from  reinfec- 
tion, might  be  accomplished  without  withdrawing  a  vital  ingre- 
dient from  the  blood ;  in  the  third  place,  only  of  such  matters  as 
these  can  it  be  said  that  some  of  them  occur  but  once  in  life." 

"  In  infancy,  in  early  age,  and  till  puberty,  there  are  certain 
waste  materials  wiiich  never  afterwards  occur ;  the  temporary 
cartilages  have  to  waste  away,  the  thymus  gland  has  to  decay,  pecu- 
liar changes  referrible  to  the  sexual  system  have  to  be  accom- 
plished, and  the  effete  products  of  these  changes  have  to  be  eli- 
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minated  from  the  system.  And  observe  that  the  surfaces  and 
organs  most  prone  to  affection  in  the  diseases  under  consideration 
ai'e  those  which  are  elirainative  and  defecating  ;  those  whose  normal 
products  can  hardly  be  retained  for  any  time  within  the  body, 
much  less  out  of  it,  without  undergoing  a  fetid  decomposition,  which 
sufficiently  stamps  them  with  an  excrementitious  character.  Bowels, 
skin,  kidney,  tonsils,  are  the  favourite  resorts  of  the  several 
fever- poisons,  just  as  they  are  the  surfaces  by  which  naturally  the 
organic  waste  of  the  several  tissues  is  eliminated.  And  it  may 
not  be  amiss  to  notice  that,  whereas  the  normal  and  healthy  dis- 
cbarge of  these  substances  commonly  tends  to  occur  in  the 
highest  attainable  form  of  oxidation  ;  and  whereas,  under  a  va- 
riety of  atmospheric  circumstances  interfering  with  their  efficient 
oxidation,  they  must  tend  to  accumulate  in  forms  more  susceptible 
of  fetid  decomposition ;  so  it  is  peculiarly  under  such  circum- 
stances— where  ventilation  is  defective — where  human  beings  are 
unduly  crowded — where  the  air  is  loaded  with  deoxidizing  influ- 
ences— that  zymotic  diseases  tend  to  affect  the  system,  either 
through  a  new  generation  of  their  poison^  or  through  some  vast 
increase  of  susceptibility  thus  engendered." 

Such  is  Simon's  theory  of  the  blood-origin  of  infectious  disease, 
in  its  widest  sense.  To  illustrate  how  different  kinds  might  thus 
arise : — "  On  inquiry,  it  might  appear  that  the  relations  of  in- 
fective material  to  these  natural  products  are  definite  and  con- 
stant; that  one — let  us,  for  instance,  say  syphilis — would  stand 
in  the  particular  relation  to  fibrin  j  it  would  be  obvious  that  such 
an  one  would  be  of  almost  universal  inoculativeness,  and  could 
only  for  a  very  short  time,  if  at  all,  exhaust  the  patient's 
susceptibility  to  reinfection ;  and  that  a  drug  having  certain 
relations  to  fibi'in  (mercury,  for  example)  would  interfere  with 
the  affinities  established  by  this  disease.  It  might  appear  that 
another  material,  having  its  origin  in  the  organic  waste  of  nervous 
substance.  Mould  constitute  the  liability,  say,  to  typhus ;  such  an 
origin  would  almost  fix  the  circumstances  increasing  our  proneness 
to  that  disease,  as  well  as  prefigure  the  symptoms  attending  it.  Of 
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another  material^  it  miglit  appear  that  it  originates  in  the  infantile 
decay  of  temporary  cartilage,  or  of  thymus — a  decay  occurring  only 
once  in  life ;  that  such  material  would  constitute  the  susceptibility 
to  measles  or  hooping-cough,  a  single  attack  of  which  commonly 
exhausts  the  patient's  susceptibility  for  ever.  Of  a  fourth  material, 
it  might  appear  that  it  arises  in  those  changes  of  blood  which 
attend  the  inflammatory  and  reparative  processes  under  direct 
atmospheric  influence  (as  in  open  wounds,  cutaneous  or  mucous), 
and  that  in  such  a  product  would  consist  the  humoral  liability  to 
erysipelatous  infection,  and  to  puerperal  fever." 

This  theory  contemplates  the  evolution  of  '  infectious'  disease 
in  its  most  extended  signification,  as  including  those  '  contagious' 
affections  also  which  engender  blood-disease  rather  than  remain 
local  affections.  Itch  is  purely  local;  primary  syphilis,  erysipelas, 
and  puerperal  fever,  thus  rank  with  blood-diseases.  But  this 
'  waste-tissue'  theory  more  particularly  accords  with  those  general 
facts  which  characterize  '  eruptive  fevers.'  For,  having  the  kind 
of  blood-origin  thereby  assumed,  the  probability  of  these  diseases 
being  communicated  by  the  breath,  i.e.  by  infection,  becomes 
apparent  j  so  also,  that  they  will  occur,  usually,  but  once  in  life ; 
each  at  that  period  when  the  particular  waste-tissue,  predisposing, 
is  present  in  the  blood ;  that  they  will  all  begin  with  fever,  and 
continue,  each  for  its  own  appointed  period,  while  that  (particular) 
debris  is  being  eliminated  fi'om  the  system. 

These  pathological  peculiarities  are  likewise  intelligible  by 
the  fermentation  theoiy;  and,  in  truth,  there  is  more  analogy 
between  the  theories  of  Simon  and  Liebig  than  at  first  sight  appears. 

Both  theories  presuppose  an  external  material  agent,  and  an 
internal  material  something  mingled  with  the  blood,  on  which  the 
former  acts  chemically,  and  reproduces  itself,  more  or  less  abun- 
dantly, at  the  expense  of  this  blood-ingredient,  which  thence 
becomes  exhausted.  But  the  one  theory  regards  this  process  as 
'  Terraentation,'  the  other  as  '  conversion' ;  and  Simon  suggests 
that  the  blood-ingredient  is  possibly  or  probably  '  waste-tissue'  of 
various  kinds. 
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I  have  dwelt  the  longer  on  this  latter  view,  because  it  is  an 
instructive  example  of  that  reasoning  by  which  all  theory  should 
be  cautiously  constructed.  This  waste-tissue  theory  is  also  one  of 
deep  pathological  interest  in  reference  to  the  law  of  histological 
"structural  retrogression"  (p.  93).  For  if  eruptive  fevers  do  not 
represent  rudimentary  conditions  of  the  blood,  either  by  arrest 
or  relapse  of  its  own  development,  yet  Simon's  theory  refers 
these  diseases  to  the  decay  of  various  textures  in  the  order 
of  organic  development ;  and  considering  the  intimate  relation  of 
the  blood  thereto,  it  may,  I  think,  be  appropriately  designated  the 
theory  of  'developmental  blood -conditions/  and  a  further  illustra- 
tion of  general  pathogeny. 

Chemical  analysis  has  hitherto  failed,  for  the  most  part,  to  detect 
the  '  morbific  matter'  in  the  blood,  or  the  altered  relative  proportion 
of  its  normal  constituents  in  any  one  of  these  blood-diseases. 

Respecting  eruptive  fevers,  the  following  general  conclusions 
issue  from  the  investigations  of  Andral  and  Gavarret : — 

In  many  exanthems,  the  composition  of  the  blood  differs  but 
little  from  that  of  health  ;  when,  however,  the  disease  is  somewhat 
prolonged,  the  globules  and  albumen  undergo  a  slight  decrease. 
In  a  certain  number  of  the  pyrexite,  especially  in  typhoid  fever, 
and  of  adynamic  type,  the  fibrin  is  considerably  diminished  in 
quantity ;  consequently,  the  blood  becomes  more  fluid  and  less 
coagulable.  0.9  represents  the  smallest  proportion  of  fibrin  that 
Andral  and  Gavarret  found  under  these  circumstances.  The 
quantity  of  fibrin  is  never  increased  in  eruptive  fever,  unless  com- 
plicated with  one  or  other  of  the  phlegmasise  of  a  certain  extent 
and  severity.  In  some  cases  of  eruptive  fever  the  disease  has 
an  hemorrhagic  character  from  its  very  commencement.  This  is 
due  to  a  diminished  proportion  of  fibrin.  In  such  cases,  the  fluidity 
and  diminished  coagulability  of  the  blood  are  likewise  marked 
characteristics.* 

Taking  these  diseases  individually,  what  has  chemical  analysis 


•  Patliological  Chemistry.    Bccquerel  and  Rodicr,  p.  117. 
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disclosed  ?  Little,  if  anything,  peculiar  to  any  one — little,  if  any- 
thing, characteristic. 

In  Typhus,  the  blood  undergoes  no  change  which  can  justify 
us  in  terming  this  disease  a  dyscrasia.  From  the  fifth  to  the 
eighth  day,  and  therefore  nearly  as  long  as  the  typhus  exanthem 
continues,  the  blood's  composition  is  very  similar  to  that  of  plethora, 
— i.e.,  the  corpuscles  are  increased,  as  also  are  the  solid  constituents 
of  the  serum,  and  especially  the  albumen ;  even  the  fibrin  is 
generally  augmented  at  this  period.  From  the  ninth  day  great 
changes  ensue ;  the  blood  becomes  lighter,  chiefly  from  a  diminished 
quantity  of  corpuscles ;  the  residue  of  the  serum  also  diminishes 
daily  throughout  the  entire  duration  of  this  disease,  with  a  rapidity 
proportional  to  the  intensity  of  the  intestinal  aifection.  Such  is 
the  statement  of  Lehmann.*  But,  alluding,  as  he  does,  to  an 
intestinal  afiiection  in  typhus,  obviously  this  disease  is  confounded 
with  Typhoid  fever. 

Simon  speaks  of  "  Typhus  abdominalis,"t — an  expression  which 
may,  I  think,  fairly  be  paraphrased  Typhoid  Fever, — and  of  this 
disease,  that  its  most  characteristic  blood-condition  is  a  decrease 
of  fibrin,  proportionately  to  the  violence  of  the  attack  ;  from  which 
also  is  derived  another  character,  an  increased  amount  of  globules. 
During  the  early  period,  this  diminution  of  fibrin  is  only  relative  to 
the  globules ;  as  the  disease  approaches  its  height,  the  diminution 
becomes  absolute.  Simon  much  reduces  the  value  of  these  results 
concerning  typhoid  blood,  by  adding,  that  "  the  statements  regard- 
ing its  qualitative  and  quantitative  composition  are  still  very  con- 
tradictory ;  arising  probably,  in  part,  from  its  varying  in  different 
stages  of  this  disease."  The  same  is  also  true  of  "  petechial  typhus.-" 

The  following  general  conclusions  are  drawn  by  Becquerel  and 
Rodier : — At  the  onset  of  Typhoid  fever,  rarely  any  modification 
of  the  blood  is  observed.  Sometimes,  however,  in  very  severe 
cases,  accompanied  by  hemorrhage  and  great  prostration,  there  is  a 


*  Physiological  Chemistry.    Translated  by  Day,  1853.    Vol.  ii. 
t  Animal  Chemistry.    Translated  by  Day,  18i5.    Vol.  i.,  p.  288. 
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simultaneous  decrease  of  the  three  principal  elements  of  the  blood, 
and  especially  of  the  fibrin.  When  the  disease  is  fully  developed, 
the  globules  and  albumen  diminish  under  the  influence  of  low 
diet,  and  the  evacuations, — diarrhoea,  epistaxis,  &c.,  which  the 
patient  usually  experiences;  the  fibrin  remains  unchanged,  or 
tends  to  diminish  in  proportion  to  the  advance  or  aggravation  of 
the  disease.  In  very  severe  adynamic  typhoid  fever  the  fibrin  is 
most  diminished. 

Respecting  the  blood  in  Typhus  ;  experimental  observations  in 
six  cases  gave  the  following  results  : — Its  specific  gravity  is 
generally  much  reduced.  The  proportion  of  globules,  which  in 
two  cases  (males)  remained  unchanged,  was  greatly  diminished  in 
two  others ;  the  same  occurred  in  one  case  of  a  female.  These 
diffferences  must  be  explained,  by  the  previous  condition  of  the 
patient,  by  his  diet  and  regimen,  and  especially  by  the  anaemic 
condition  present;  for  this  reduction  of  the  globules  is  not 
due  to  the  disease  itself.  The  fibrin  either  remained  un- 
changed in  quantity,  or  fell  below  the  limits  of  health — a 
tendency  worthy  of  notice.  The  specific  gravity  of  the  serum 
was  generally  much  diminished;  this  diminution  being,  in 
all  probability,  occasioned  both  by  the  disease  and  its  dietetic 
treatment ;  it  was,  however,  much  more  marked  in  one  case  than 
in  others. 

I  may  here  advert  to  certain  physical  peculiarities  which  are 
said  to  characterize  the  blood  in  typhus  and  typhoid  fever ; — that 
it  is  semi-fluid,  and  that  the  slight  clot  which  eventually  forms  is 
soft,  friable,  and  of  a  black  colour.  It  becomes  putrid  sooner 
than  healthy  blood.  To  the  same  efifect  Dr.  Clanny  long  since 
remarked,  that  the  blood,  very  dark,  flows  sluggishly  when  a  vein 
is  opened ;  that  it  coagulates  slowly,  and  seldom  acquires  any  bufiy 
coat ;  that  these  characters  become  more  marked  as  the  disease 
advances ;  and  that  at  last,  in  bad  cases,  the  blood  coagulates  so 
loosely  as  to  be  tremulous  and  brittle,  almost  resembling  ill-made 
currant  jelly. 
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The  blood  in  Relapsing  fever  lias  not,  so  far  as  I  am  aware, 
hitherto  been  subjected  to  analysis. 

In  JVJ  easlesj  Audral  and  Gavarret  analysed  the  blood  of  seven 
patients.  In  all,  the  fibrin  remained  within  its  normal  limits, — 3"6 
to  .2-6.  The  globules  were  increased  in  four  cases  to  146-9,  140-6, 
137  0,  137-1,  and  in  another  to  123-9.  In  two  cases  they  were 
diminished  to  118'6  and  116-1.  The  lowest  proportions  were 
found  in  those  cases  where  the  bleeding  had  been  practised  at  a 
somewhat  remote  period  from  the  commencement  of  the  disease. 
Three  analyses,  however,  made  by  Becquerel  and  Rodier,  gave 
proportions  nearly  those  of  health. 

In  Scarlatina,  the  blood  was  analysed  by  Andral  and  Gavarret, 
in  two  instances  only.  The  proportion  of  fibrin  remained  perfectly 
normal,  while  that  of  the  globules  was  greater  than  in  health. 

In  Small-pox  and  "  varioloid  disease,^'  seven  analyses  were 
made  by  Andral  and  Gavarret.  Of  these,  five  were  of  the  blood 
in  small-pox  (confluent),  and  two  only  pertained  to  the  varioloid 
disease.  The  former  showed  no  deficiency  of  the  globules,  except 
in  one  case.  The  amount  of  fibrin,  which  somewhat  increased 
at  the  first  bleeding,  invariably  underwent  a  decrease  subsequently. 
Perhaps  this  primary  increase  of  fibrin  accompanied  the  inflamma- 
tory state  of  the  skin. 

In  varioloid  disease,  no  modification  of  the  blood  was  dis- 
covered. 

Varicella  has  not  yet  received  chemical  investigation. 

Erysipelas  has  been  thus  examined,  yet  with  little  result. 
The  blood  is  rich  in  fibrin,  and  poor  in  globules ;  but  these 
alterations,  together  with  others  that  occur,  are  common  to  all 
the  phlegmasise.  They  are  not  peculiar  to  erysipelas,  and  therefore 
not  characteristic.  The  circumstances  of  therapeutic  treatment, 
age,  &c.,  seriously  affect  the  results  of  any  analysis  obtained  in 
respect  of  this,  as  well  as  of  all  blood-diseases. 

Hooping-cough  and  Influenza  have  both  been  quite  overlooked 
by  blood-patliologists ;  while  Cholera,  the  last  of  the  group  we  are 
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consideriug,  has  been  examined  by  a  host  of  scrutineers,  and  more 
satisfactorily  than  any  other  infectious  disease. 

Simon,  who  first  analysed  the  blood  in  this  disease,  found  the 
proportion  of  water  diminished,  and  that  the  solid  constituents 
had  undergone  a  remarkable  increase  ;  at  tbe  same  time,  the  pro- 
portion of  fibrin  was  augmented,  and  the  urea  had  accumulated. 
This  latter  change  has  not  been  verified  by  subsequent  analyses. 

Wittstock  found  the  proportion  of  solid  matters  137-5  in  1000. 

Heller  examined  the  blood  after  death  from  cholera,  and  found 
it  rich  in  albumen,  fatty  matters,  and  urea.  Tt  contained  also  a 
large  proportion  of  chlorides,  but  the  fibrin  remained  unchanged 
in  quantity, 

Becquerel  and  Rodier  conducted  a  complete  analysis  of  the 
blood,  in  two  very  severe  cases  of  cholera,  and  four  analyses  of 
the  serum,  under  similar  circumstances,  with  the  following 
results  : 

The  density  of  the  serum  is  much  greater  tlian  in  health;  the 
proportion  of  water  is  reduced, — that  of  solid  matters,  on  the  whole, 
much  increased.  Taking  particular  ingredients,  the  albumen  varies 
but  little, — if  anything,  it  rather  tends  to  diminish  ;  chloride  of 
sodium  is  considerably  increased,  insomuch  that  its  proportion  is 
nearly  one  third  more  than  usual;  this  ingredient,  therefore,  is 
concentrated  in  the  blood ;  fatty  matters  are  nearly  doubled  in 
quantity,  and  extractive  matters  are  very  abundant. 

Analysis  of  the  blood  gave  similar  results,  and  a  very  large 
proportion  of  globules. 

Guided  by  these  results,  and  more  especially  when  placed  in 
juxtaposition  with  those  supplied  by  analysis  of  the  alvine  evacua- 
tions and  vomited  matters  in  cholera  ;  (it  is  justly  argued*  that)  we 
can  somewhat  explain  the  phenomena  of  this  disease.  That,  iu 
fact,  a  portion  of  the  solid  matters  of  the  serum,  particularly 
albumen,  is  exhaled  by  the  gastro-intestinal  mucous  membrane. 
The  blood  becomes  less  fluid  also,  and  the  dejections  more  watery ; 


*  Patliological  Chemistry,  cit. 
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this  eflSux  of  water  being  necessarily  accompanied  with  concentra- 
tion of  the  globules,  extractive  matters,  chloride  of  sodium,  &c. 

Analyses  made  by  Dr.  Dundas  Thomson*  exhibit  the  altered 
constitution  of  choleraic  blood  even  more  clearly.  The  relative 
composition  of  blood  iu  cholera  and  in  health  may  be  stated  as 


under : — 

Cholera.  Health  (Lecanu). 

Water   717-8  790-00 

Fibrin   4-5  2-95 

Globules  and  albumen  .  268-8  199-55 
Insol.  salts    ....        1-8  1-00 

Sol.  salts   7-1  6-50 


1000-0  1000-00 


On  comparing  these  columns,  we  gather  the  following  con- 
clusions respecting  choleraic  blood  : — 
The  water  is  much  diminished. 

The  total  amount  of  other  constituents,  organic  and  inor- 
ganic, is  increased. 

The  ratio  of  the  inorganic  to  the  organic  is  nearly  that  of 
health. 

But  of  the  former  the  ratio  of  the  soluble  to  the  insoluble 
salts  is  considerably  disturbed  ;  so  that  although  the  total  amount 
of  all  the  saline  matters  exceeds  that  of  health  (in  the  ratio  of  1-4 
to  1),  the  quantity  of  soluble  salts  is  less  in  proportion  to  the 
increase  of  insoluble  salts. 

The  preponderating  insoluble  or  earthy  ingredients  are  phos- 
phates of  lime,  magnesia,  and  iron  ;  the  relatively  deficient  soluble 
salts  are  chlorides  of  sodium  and  potassium,  triphosphate  and  sul- 
phate of  soda. 

Tliis  deficiency,  with  the  reduced  proportion  of  water,  together 
represent  the  disturbed  equilibrium  of  the  blood  in  cholera,  as 


*  Chemical  Researches  on  tlic  Nature  and  Cause  of  Cholera.  Med.-Chir 
Trans.,  1850. 
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compared  with  that  in  health.  The  proportion  of  constituents 
•wanting  is  found  in  the  alvine  evacuations  and  vomited  matter, 
both  of  which  Becquerel  and  Rodier  correctly  describe  briefly  as 
being  "  nothing  more  than  water,  containing  a  small  quantity  of 
albumen,  and  a  large  amount  of  chloride  of  sodium/'* 

While,  therefore,  'common  salt'  and  the  other  soluble  salts 
are  undoubtedly  concentrated  in  the  blood,  by  draining  off  its 
water  per  alvine  evacuations  and  vomiting ;  these  salts,  in  solution, 
are  thus  actually  washed  away,  leaving  the  blood  proportionately 
deprived  of  their  vital  influence.  And  this  rationale,  guiding  and 
regulating,  as  it  does,  the  (rational)  therapeutic  treatment  of 
cholera,  singularly  accords  with  that  remedial  measure  which 
(therapeutic)  experience  has  shown  to  be  most  valuable.  The 
following  life-restoring  draught,  first  prescribed  by  Dr.  Stevens, 
has  been  generally  administered  by  other  practitioners : — 

Carbonate  of  soda,  ^ss. 
Chloride  of  sodium,  9j. 
Chlorate  of  potash,  grs.  vij. 
Water,  half  a  tumbler. 

This  draughty  repeated  every  half  hour,  more  or  less,  according 
to  the  '  collapse/  restores  that  proportion  of  those  ingredients 
which  the  blood  has  lost ;  and  with  such  restoration  the  thick 
and  heavy  blood  liquefies,  its  sluggish  circulation  quickens  apace, 
the  body  regains  its  natural  warmth,  colour,  and  plumpness,  and 
the  nervous  system  revives.  Nothing  more  like  a  resurrection 
can  be  witnessed. 

But  surely  no  one  will  imagine  that  any  altered  proportion  of 
certain  natural  constituents  of  the  blood,  in  cholera,  is  the  primary 
and  therefore  essential  change  which  the  vital  fluid  undergoes  in  this 
disease.  Diminished  proportion  of  water, — increased  proportion  of 
such  and  such  ingredients ;  can  it  be  by  virtue  of  any  alteration  in 
the  jJroportion  only  of  the  constituents  of  healthy  blood  that 
cholera  arises  ?    Nay,  more,  that  by  so  many  alterations  in  the 


*  Op.  cit.,  p.  458. 
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proportion  of  the  same  natural  constituents  the  whole  tribe  of  in- 
fectious diseases  are  evolved?  Assuredly  not.  The  blood-origin 
of  all  these  diseases  must  be  sounded  with  a  deeper  line  than  that 
by  which  it  has  yet  been  fathomed, — by  a  far  more  subtle  and 
searching  'organic  analysis/ — ere  this  grand  consummation  of  blood- 
pathology  can  be  attained. 

For,  to  say  nothing  of  the  discordant  results  of  analyses 
hitherto  made  by  different  observers,  there  are  at  least  two  general  ' 
facts  which  clearly  point  to  some  primary  and  essential  change  in 
the  blood's  chemical  composition  and  vital  powers,  as  the  ultimate 
source  of  all  those  (subsequent)  phenomena  that  apparently  consti- 
tute the  particular  disease.    These  general  facts  are — 

1.  The  improbability  that  diseases,  the  obvious  characters  of 
which  are  so  constantly  distinct, — as  those,  for  example,  of  cholera 
and  small-pox, — should  arise  from,  conditions  of  the  same  blood, 
differing  only  in  the  proportion  of  its  ingredients. 

2.  The  impossibility  of  such  alterations  being  the  primary  and 
essential  change  which  the  blood  undergoes  ;  for  they  are  only 
detected  after  the  particular  disease  is  unquestionably  de- 
clared by  its  own  appropriate  symptoms;  cholera  by  its  rice- 
water  evacuations,  small-pox  by  its  eruption,  and  so  on.  The 
blood  is  examined  in  cholera,  in  small-pox,  &c. ;  not  prior  to  the 
manifestation  of  these  diseases — i.e.,  in  the  period  of  incubation, 
when  indeed,  being  latent,  no  suspicion  of  their  generation  sug- 
gested such  inquiry. 

The  altered  proportions  of  the  blood's  natural  constituents,  in 
the  various  kinds  of  infectious  disease,  are  therefore  so  many  symp- 
toms only  of  that  primary  and  essential  condition  from  whence 
these  diseases  arise. 

Now  this  essential  something  has  hitherto  altogether  eluded 
detection.  As  a  blood-condition,  it  must  be  distinct  and  specific 
m  each  kind  of  infectious  disease,  and  therefore  peculiar  to  each 
kind  ;  for  the  offspring  bespeaks  distinct  species,  the  fruit  distinct 
stock.  Beyond  this  generalization,  however,  at  present  all  is 
darkness. 
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Passing  on  to  the  question  of  Prevention — how  far  is  the 
prevention  of  infectious  disease  now  capable  of  being  fulfilled ;  or, 
in  a  more  advanced  state  of  blood-pathology,  may  it  yet  be  accom- 
plished ? 

The  importance  of  this  question  cannot  be  over-estimated.  It 
is  not  merely  that  prevention  is  always  better  than  cure,  but  that, 
as  regards  '  infectious'  diseases,  the  former  is  possible,  the  latter  is 
not.  Each  runs  its  own  course,  and  all  we  can  hope  to  accom- 
plish by  any  therapeutic  interference  is  to  conduct  the  disease  to 
a  favourable  issue,  by  obviating  the  tendency  to  death.  Prevention, 
therefore,  far  surpasses  cure,  and  its  significance  in  relation  to 
infectious  diseases  assumes  the  largest  dimensions  when  estimated 
by  their  mortality.  The  prevention  of  these  diseases  becomes  a 
matter  of  National  concern,  and  of  State  importance. 

What  guidance,  then,  does  Pathology  afford  ? — ^how  far  does  it 
suggest  preventive  measures? — and  what  are  our  future  expecta- 
tions from  this  source? 

Adverting  to  the  leading  character  of  all '  infectious'  disease, — 
that  of  self-propagation  by  '  inhalation,'  and  therefore  by  social 
intercourse, — this  general  preventive  measure  is  at  once  suggested ; 
— to  preclude  every  mode  of  communication  between  the  sick  and 
healthy:  removal  therefore  of  infected  persons,  exclusion  of  the 
non-infected  as  much  as  possible,  and  total  cessation  of  communica- 
tion between  them,  or  by  any  fomites,  in  the  shape  of  clothing,  &c. 
By  observing  this  precaution  infection  may  be  arrested. 

This  preventive  measure  is  recognised  and  fulfilled  in  various 
ways. 

The  removal  of  any  infected  member  of  a  family  to  an  attic, 
with  exclusion  of  the  other  members,  and  of  all  inquiring  friends 
— the  temporary  banishment  of  a  schoolfellow  from  his  playmates 
— the  removal  of  infected  sick  to  special  institutions,  e.g.  special 
hospitals  for  fever,  and  of  thus  weeding  out  sources  of  infection 
from  crowded  neighbourhoods,  and  intercepting  close  personal 
communication.  All  these  private  and  public  regulations  alike 
concur  to  prevent  the  spread  of  infectious  disease  among  a  com- 
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muiiity ;  while  '  quarantine'  is  a  similar  preventive  measure  inter- 
nationally. 

These  precautions  should  be  regulated  by  the  duration  of  the 
'  latent  period '  of  the  infectious  disease. 

Otherwise  a  person  in  apparent  health  may  convey  infection 
to  another,  and,  in  these  days  of  rapid  travelling,  distant  locality, 
without  suspicion.  Or  again,  the  period  for  excluding  suspiciously 
infected  persons  from  communication  with  the  healthy  may  be 
unnecessarily  prolonged.  The  old  regulations  concerning  quaran- 
tine blindly  erred  in  this  respect. 

The  period  of  latency,  or  incubation,  varies  in  each  kind  of 
infectious  disease ;  but  the  following  averages  are  tolerably  correct : 

In  typhoid  fever,  the  latent  period  ranges  from  three  to 
fourteen  days ;  the  medium  duration  of  latency  being  ten  days, 
according  to  Gregory's  observations. 

Respecting  typhus,  this  period  has  not  been  distinguished 
from  that  of  typhoid  fever ;  these  two  kinds  of  fever  having  been 
formerly  regarded  as  identical. 

In  relapsing  fever,  the  period  of  incubation  has  not  been 
observed. 

In  measles,  this  period  generally  extends  from  seven  or  eight 
to  fifteen  or  twenty  days. 

In  scarlet  fever,  from  one  to  twenty  or  twenty-five  days. 

In  small-pox,  from  six  to  twenty  or  twenty-one  days ;  twelve 
days  being  its  average  duration  (Gregory). 

In  erysipelas,  latency  extends  from  two  to  fourteen  days 
(R.  Williams). 

In  Asiatic  cholera,  from  one  to  six  days. 

Equally  important,  in  relation  to  prevention,  is  it  to  know  the 
period  during  which  an  infected  person  retains  the  power  of  com- 
municatinff  his  disease  to  others.  This  period  is  obviously  un- 
certain, owing  to  the  hygienic  condition  of  the  individual  from 
■whom  the  poison  emanates,  and  that  of  the  person  to  whom  it 
niay  be  communicated. 

Probably,  however,  a  fortnight  after  the  commencement  of 
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recovery  from  most  infectious  maladies,  tlieir  infectious  character 
ceases.  But  fomites,  in  some  instances,  remain  infectious  for  a 
very  long  period.  When  speaking  of  scarlet  fever,  I  gave  an 
instance  in  which  a  piece  of  flannel  retained  the  power  of  infection 
after  the  lapse  of  at  least  a  year. 

No  less  subservient  to  our  present  purpose  is  the  '  infecting 
distance'  of  each  of  these  diseases,  especially  in  regulating  the 
distribution  of  beds  in  hospitals  and  other  institutions  where 
persons  are  necessarily  contiguous. 

In  typhoid  fever,  three  feet  around  the  patient's  person  may 
be  said,  under  circumstances  of  ordinary  precaution,  to  ensure 
exemption  from  infection  (R.  Williams).  Perchance  this  state- 
ment has  reference  to  typhus. 

In  relapsing  fever,  the  infecting  distance  is  unknown. 

In  measles,  little  is  known  accurately  on  this  point,  but  the 
disease  certainly  spreads  as  widely  and  freely  as  scarlet  fever ; 
and  this  disease  is  disseminated  extensively. 

In  small- pox,  the  infecting  distance,  altliough  not  absolutely 
determined,  is  probably  very  considerable,  not  less  than  from  thirty 
to  lifty  feet. 

In  varicella,  the  circumferential  range  is  probably  very  limited, 
for  the  extension  of  infection  is  easily  controlled. 

Erysipelas  spreads  around  from  twenty  to  thirty  feet,  and  is 
therefore  far  more  infectious  than  typhus  (Williams). 

In  hooping-cough,  the  range  is  at  least  as  extensive  as  that  of 
exanthems. 

There  being,  then,  certain  tolerably  definite  limits,  beyond 
which  infection  emanating  from  one  person  as  a  centre  loses  its 
power  over  those  around,  are  there  any  means  by  virtue  of  which 
the  poison  in  this  area  can  be  so  diluted  or  neutralized  as  to 
destroy  its  power  also  within  the  sphere  of  its  operation  ?  The 
question  of  '  disinfection,'  in  fact,  is  suggested,  and  it  more  imme- 
diately concerns  those  persons  who  are  unavoidably  brought  near 
to  the  sick.  Nurses  and  medical  attendants,  therefore,  are  thus 
concerned,  and  through  them  the  community  at  large. 
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Now,  diluiion  of  tlie  poisonous  effluvia  by  free  ventilation  is 
one  mode  certainly  of  disinfection. 

Any  other  means,  the  object  of  which  is  to  neutralize  or  kill 
these  animal  poisons,  are  far  less  efficient.  Of  such  means,  heat 
(not  warmth)  and  cold  alike  render  these  poisons  inert.  By  a 
high  temperature  of  200  degrees,  continued  for  at  least  an  hour, 
the  emanation  from  scarlatina  loses  its  power.* 

A  host  of  decomposing  and  deodorizing  specifics  have  been 
used  to  neutralize  infection.  Fragrant  spices  of  the  East,  in  times 
gone  by,  were  employed  to  sweeten,  if  not  to  purify,  the  sick- 
chamber.  Chemical  disinfectants,  as  they  are  called,  have  been 
and  are  still  appealed  to.  Chlorine  was  first  introduced  with  this 
intent  by  M.  Fourcroy  in  1791.  The  Millbank  Penitentiary  was 
thus  cleansed,  under  the  sagacious  directions  of  Faraday. f  The 
irritating  property  of  chlorine  itself  is  now  veiled  by  using  it  in 
the  form  of  chloride  of  lime,  and  chlorinated  soda,  as  first  sug- 
gested by  M.  Labarrague. 

But  in  whatever  shape  this  and  other  reputed  disinfectants  of  a 
similar  kind  are  employed,  their  protective  (and  preventive)  power 
is  very  doubtful.  They  certainly  destroy  or  overwhelm  noxious 
smells ;  yet  probably,  like  the  aroma  wafted  from  burning  spices 
— from  the  camphor  bag,  in  domestic  use,  or  from  the  time- 
honoured  rue  strewed  about  the  dock  of  our  criminal  courts ;  all 
these  vapours  only  delude  the  sense — they  deodorize  rather  than 
disinfect. 

More  protective,  I  should  say,  is  that  fearless  state  of  mind 
which  accompanies  the  sense  of  duty  in  attending  the  sick ;  that 
calm  feeling  of  resignation  inspired  by  the  confidence  that  all 
things  happen  for  the  best,  whether  to  escape  or  to  sufi'cr  any 
prevalent  disease.  This  of  course  does  not  imply  reckless  indif- 
ference to  the  employment  of  those  rational  precautions  for  avoiding 
infection  already  adverted  to. 


*  Phil.  Mag.  aad  Annals.    Nov.  1831,  and  Jan.  1832. 
t  Journ.  of  Sciences  and  Arts,  vol.  xviii. 
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How  far  these  preventive  measures  have  proved  eflficient,  can 
only  be  estimated  by  their  results. 

Take  the  aggregate  mortality  from  infectious  diseases,  in  each 
of  a  series  of  years,  as  compared  with  the  total  mortality  from  all 
other  causes  combined,  in  each  year  of  the  same  period.  For 
example,  take  the  aggregate  mortality  from  three  exauthems — 
measles,  scarlatina,  and  small-pox — in  each  of  three  consecutive 
years,  as  compared  with  the  total  mortality  in  England  and  Wales, 
in  each  of  the  same  three  years  ;  and  the  results  of  these  statistics 
show  a  very  large  proportion  of  deaths  by  infectious  disease.  The 
following  tabular  view  clearly  exhibits  this  aggregate  ratio,  and 
also  the  ratio  of  these  diseases,  severally,  to  tlie  total  mortality  : — 

Year  Tear  Year 

1838  1839  1840 

Measles   6,514  10,937  9,326 

Scarlatina   5,802  10,325  19,816 

SmaU-pox   16,268  9,131  10,434 

Aggregate  Mortality     .    .    .    28,584  30,393  39,576 

'^tdwdf"!''""!'""! 

This  fatality  ranged,  in  London  alone,  as  follows,  during  the 
same  three  years  : — 

Aggregate  Mortality     .    .    .     5,929  5,169  4,321 

Total  Mortality   52,698  45,441  46,281 

Passing  over  a  period  of  nine  years,  during  which  preventive 
measures,  such  as  I  have  mentioned,  had  been  duly  recognised  in 
this  country ;  do  we  find  the  number  of  deaths  from  infectious 
disease  diminished,  as  compared  with  the  total  mortality  ?  Take 
again  the  three  diseases  just  examined,  and  observe  the  propor- 
tionate mortality  therefrom  in  1850  and  nine  consecutive  years, 
in  England  and  Wales. 

,  1851  1852  1863  1854 

-  7,082  ...  9,370  ...  5,840  ...  4,895  ...  9,277 

bcarlatma           ...  13,371  ...  13.634  ...  18,887  ...  15,699  ...  18,528 

bmall-pox           ...  4,005  ...  6,997  ...  7,320  ...  3,151  ...  2,808 

Aggregate  Mortality  25,118  ...  20,001...  32,053...  23,745...  30,013 

Total  Mortality    ...    308,995  ...  395^9"o  ...  4^7035  ...  4^97  ...  4^05 
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1865  1856  1857  1888  1850 

Measles              ...  7,35-i  ...  7,121.  ...  5,9G9  ...  9,271  ...  9,548 

Scarlatina           ...  17,314  ...  14,1G0  ...  14,229  ...  30,317  ...  19,907 

Small-pox           ...  2,525  ...  2,277  ...  3,936  ...  6,4G0  ...  3,848 

Aggregate  MortaUty  27,193  ...  23,561  ...  24,134  ...  46,048  ...  33,303 

Total  Mortality    ...    425,703  ...  390,506  ...  419,815  ...  449,656  ...  440,781 

Guided  by  these  statistical  results,  extending  over  a  series  of 
years,  it  must  be  acknowledged  that  the  proportionate  number  of 
deaths  from  infectious  disease  is  declining ;  and  by  observing  the 
proportion  which  each  of  the  three  diseases  tabulated  bears  to  the 
whole,  it  appears  that  small-pox,  more  especially,  is  becoming  less 
and  less  fatal.  In  fact,  the  diminished  aggregate  mortality  from 
iufectious  disease,  compared  with  the  total  mortality,  is  not  so 
much  due  to  a  diminished  proportion  of  deaths  from  measles,  and 
still  less  the  decline  of  scarlet  fever,  as  that  the  proportionate 
mortality  from  small-pox  is  declining,  and  the  absolute  mortality 
from  this  disease  is  also  declining. 

Compare  the  number  of  deaths  in  the  three  years,  1838, 
1839,  and  1840,  with  those  after  an  interval  of  nine  years,  in 
1850,  and  also  with  those  in  the  next  nine  years  consecutively. 
A  descending  scale,  with  few  exceptions,  is  observed. 

Or  again,  place  this  scale  in  apposition  with  the  yearly 
mortality  from  typhus  and  typhoid  fever  during  the  same  period, 
say  from  1850  to  1859  inclusive. 

1850  1851  1852  1853  1854 

Typhus  and  Typhoid  Fever... 15,374  ...  17,930  ...  18,641  ...  18,554  ...  18,893 
SmaU-pox    4,665  ...    6,997  ...    7,320  ...    3,151  ...  2,808 

1855  1856  1857  1858  1859 

Typhus  and  Typhoid  Fever... 16,470  ...  16,182  ...  19,016  ...  17,883  ...  15,877 
Small-pox    2,525  ...    2,277  ...    3,936  ...    6,460  ...  3,848 

This  series  shows  that  the  deaths  from  typhus  and  typhoid 
fevers  have  certainly  fluctuated — rising  and  falling ;  but  have  never 
once  fallen  below  the  number  in  1850,  and  concluded  with  very 
nearly  the  same  mortality  as  in  that  year  j  while  the  deaths  from 
small-pox  have  certainly  declined — rising  only  occasionally  with 
epidemic  prevalence. 
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The  persistence  of  an  appalling  yearly  mortality  from  most 
other  infectious  diseases  brings  home  their  vast  importance  in  a 
Preventive  point  of  view,  by  which  alone  this  sacrifice  of  human 
life  can  be  mitigated,  and  possibly,  at  last  cancelled  from  the 
Registrar- General's  Annual  Return. 

The  national  importance  of  Prevention  will  be  realized  more 
fully  by  comparing  the  annual  mortality  from  all  infectious 
diseases,  with  the  number  of  deaths  annually  from  all  causes 
minus  infectious  disease. 

1850  1851  1852  1853  1854 

All  causes                  308,995  ...  395,396  ...  407,135  ...  421,097  ...  437,905 

Infectious  Diseases  ...    78,280  ...    90,002  ...    96,107  ...    89,448  ...  117,088 

^11  Cciuscs   less  ^            ,                 .  .       ,     .  ,  ,  , 

Infectious Dis- i   ...  290,715  ...  305,394  ...  311,028  ...  331,649  ...  320,887 

eases  ) 

1855                1856                1857  1858  1859 

All  causes    425,703  ...  390,506  ...  419,815  ...  449,656  ...  440,781 

Infectious  Diseases...  88,152  ...  81,121  ...  93,518  ...  110,971  ...  106,645 
All  causes,  less  ]  

Infectious  Dis-  \  ...  337,551  ...  309,385  ...  326,297  ...  338,686  ...  334,136 

eases  ) 

To  compensate  in  some  measure  for  this  sad  loss  of  human 
life — and  of  national  productiveness  therefore — year  by  year,  is 
the  cheering  fact  that  small-pox  is  waning  ;  and  the  decline  of  at 
least  this  one  source  of  infection — this  shadow  of  death  quitting 
every  home — is  watched  with  even  deeper  interest,  and  assumes  a 
more  suggestive  significance,  by  virtue  of  its  exceptional  character 
in  the  annals  of  infectious  disease.  The  destroying  angel  has 
been  expelled  by  Pathology.  Yes  ;  observation  of  the  insuscepti- 
bility and  immunity  enjoyed  by  those  persons  who  had  (acciden- 
tally) undergone  another  disease,  and  which,  therefore,  apparently 
conferred  that  immunity, — this  observation  first  suggested  to 
Edward  Jenner,  of  immortal  memory,  a  method  of  prevention,  the 
princip)le  of  which  may  eventually  admit  of  far  wider  application. 
Small-pox  has  been  vanquished  by  the  substitution  of  another 
disease — vaccinia,  irreconcilable,  as  it  were,  with  the  supervention 
of  variola.    The  susceptibility  to  small-pox,  in  the  same  individual, 
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is  thereby  exhausted,  for  an  indefinite  period  at  least, — possibly,  for 
there  mainder  of  life.  But  the  practical  value  and  blessing  of 
this  discovery  hinges  on  the  fact,  that  this  substitute — vaccinia — 
is  a  trivial  and  temporary  indisposition  only,  iu  exchange  for  a 
foul  and  fatally  prevalent  disease.  By  the  knowledge  and  wide- 
spread application  of  this  pathological  fact,  small-pox  is  now  being 
expelled  from  all  civilized  communities ;  and  foremost  among 
preventive  measures — more  protective  than  the  preclusion  of  every 
mode  of  communication  between  those  who  are  already  infected, 
and  those  who  may  yet  be  healthy,  ranks  prevention  by  '  vaccina- 
tion.' 

The  grand  results  of  this  anticipatory  measure  are  precious 
records  in  the  history  of  Preventive  Medicine. 

Simon's  Report  on  Vaccination,  by  order  of  the  General  Board 
of  Health,  and  presented  to  both  Houses  of  Parliament  by 
command  of  her  Majesty — is  the  most  noble  triumphal  arch  that 
State  Medicine  has  hitherto  erected  over  the  pathway  of  Human 
Progress.  Let  us,  then,  gather  a  few  evergreen  leaves  from 
around  the  basis  of  this  imperishable  monument.  And  first  of  all, 
in  honour  of  our  own  country. 

"  Dr.  Lettsom,  in  his  evidence  before  the  Parliamentary  Com- 
mittee of  1802,  stated  reasons  for  estimating  the  small-pox  death- 
rate  of  England  at  about  3000  ;  and  Dr.  Blane's  evidence  was 
nearly  to  the  same  eflPect."  Simon's  statistical  results  lead  him  to 
believe  that  such  an  estimate  by  no  means  exaggerates  our 
average  losses  before  the  discovery  of  vaccination. 

In  contrast  therewith,  Simon  shows  that  for  the  years 
1841-53,  the  average  small-pox  death-rate  of  England  and  Wales 
was  only  304  ;  in  1854,  only  149  ;  in  1855,  only  133;  and  it  is 
reasonable  to  believe  that  even  these  death-rates  will  be  more 
and  more  reduced,  as  vaccination  becomes  more  invariably 
practised. 

Confining  our  attention  to  London  alone,  the  following  table 
exhibits  the  proportionate  mortality  from  small-pox,  in  every  one 
thousand  deaths  from  all  causes; — during  fifty  years,  with  no 


408  PRINCIPLES  OF  SURGERY. 

protection ;  fifty  years  with  inoculatiou ;  and  forty  years,  with 
vaccination  ;  each  being  estimated  in  successive  decennial  periods* 

Small-pox  Comparative 
Periods.      Deaths  per  1000  Deaths.    Numbers.  Description. 

1650—1660  ...  48 

1660—1670  ...  36 

1670  1680  ...      71      ...        56     ...      No  Protection. 

1680—1690  ...  74. 

3690—1700  ...  51 

1750—1760  ...  100 

1760—1770  ...  108 

1770—1780  ....       98       ...        96     ...  Inoculatiou. 

1780—1790  ...  87 

1790-1800      ...  88 

******* 

.     1810—1820  ...  42 

1820—1830  ...  32 

1830—1840  ...  23       ...        29     ...  Vaccination. 

1840—1850  ...  18 

The  decennial  period  1800-1810  is  omitted,  as  being  one  in 
which  both  inoculation  and  vaccination  were  practised. 

From  the  same  document  we  learn  (p.  26)  that  the  frequency 
of  small-pox  epidemics  in  London  was — 

Before  Protection,  as  ....  42 

During  Inoculation,  as        .  .  .  .54 

During  Vaccination,  as       .  ...  .14 

Extending  our  view  to  foreign  countries,  and  guided  by 
Simon's  Blue-book  (p.  xxiii.),  we  observe  the  universal  decline  of 
small-pox  since  vaccination  has  been  co-extensively  practised.  Thus, 
its  fatality  in  Copenhagen  is  but  an  eleventh  of  what  it  was ;  in 
Sweden,  little  more  than  a  thirteenth  ;  in  Berlin,  and  in  large 
parts  of  Austria,  but  a  twentieth  ;  in  Westphalia,  but  a  twenty - 
fifth.  In  the  last  named,  there  now  die  of  small-pox  only  four 
persons,  where  formerly  one  hundred  died. 

Th  ese  and  similar  results,  on  the  largest  scale,  amply  demon- 


*  Report  on  Small-pox  and  Vaccination,  by  a  Committee  of  the  Epidemio- 
logical Society.  1853. 
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strate  the  declining  proportions  of  small-pox  mortality  since  the 
practice  of  vaccination  has  prevailed. 

But  does  this  disease  never  occur  after  vaccination?  Ex- 
emption for  an  indefinite  period,  possibly  for  life,  is  the  rule, — 
pos't-vaccinal  small-pox  (modified  small-pox,  varioloid  disease,) 
the  exception  ;  and  when  the  disease  does  occur  in  this  form, 
it  is  of  shorter  duration,  without  secondary  fever,  and  far  less 
fatal! 

"  Sufficient  proof  (of  this  position)  is  accorded  by  those  public 
establishments — army,  navy,  and  schools — in  which  it  is  the  rule 
to  vaccinate  on  admission  all  unvaccinated  subjects  who  do  not 
bear  marks  of  previous  small-pox/'  For  example,  "  Dr.  Balfour* 
shows  that  the  small-pox  mortality  of  the  British  Navy  has  not 
reached  a  third,  nor  that  of  the  British  Army  a  fourth,  of  the 
London  rate ;  and  that  at  the  Royal  Military  Asylum,  during 
forty-eight  years — within  which  period  5774  boys  were  received 
for  training — only  four  deaths  by  small-pox  occurred,  and  these 
all  in  non-vaccinated  boys,  who  probably  had  undergone  the 
disease  prior  to  becoming  inmates  of  the  school.  In  two  severe 
epidemics  of  small-pox  which  prevailed  in  Malta,  in  the  years 
1830-1  and  1838-9,  the  death-rate  of  the  general  population  was 
just  twenty  times  that  of  the  military  population.^'f 

The  rare  fatality  of  post-vaccinal  small-pox  is  demonstrated 
on  a  still  larger  scale  by  "  the  Government  Statistical  Reports  of 
the  sickness,  mortality,  and  invaliding  among  her  Majesty^s 
troops,"J  extending  from  1817  to  1836  inclusive.  During  this 
long  period  the  Dragoon  Regiments  and  Guards,  with  an  aggre- 
gate strength  of  44,611,  and  a  total  mortality  of  627,  lost  only 
tliree  men  by  small-pox.    The  troops  at  Gibraltar,   with  an 


*  On  the  Protection  against  Small-pox  afforded  by  Vaccination,  illustrated  by 
the  Returns  of  the  Army,  Navy,  and  Royal  Military  Asylum."  Mcd,-Chir.  Trans. 
Lond.,  1852. 

t  See  alsoWunderlich's  Handbuch  der  Pathologic  und  Therapie,  vol.  iv.  p.  207. 
X  Edin.  Med.  and  Surg.  Journ.,  vol.  Ixiv.,  1845.    Inquiry,  &c.,  by  James 
Stark,  M.D. 
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aggregate  strength  of  60,369,  and  a  total  mortality  of  1291,  lost 
only  one  by  this  disease.  In  the  West  Indies,  the  British  troops, 
•with  an  aggregate  strength  of  86,661,  and  a  total  mortality  of 
6803,  had  not  even  one  death  from  small-pox  ;  though  several 
epidemics  of  this  disease  ravaged  the  islands  in  the  period  referred 
to,  of  twenty  years.  The  native  troops  also,  on  the  same  station, 
with  an  aggregate  strength  of  40,934,  and  a  total  mortality  of  1645, 
completely  escaped  :  so  likewise  at  Nova  Scotia,  at  New  Bruns- 
wick, at  the  Cape  of  Good  Hope,  and  at  the  Mauritius,  not  one 
death  from  small-pox  occurred  during  these  twenty  years ;  and 
even  the  white  troops  of  Western  Africa  wholly  escaped,  while 
hundreds  of  the  black  unprotected  population  were  dying. 

In  Malta,  the  British  troops,  from  1818  to  1836  inclusive,  had 
an  aggregate  strength  of  40,826,  and  a  total  mortality  of  665 ; 
only  two  deaths,  however,  occurred  from  small-pox  ;  but  among  the 
civil  (unvaccinated)  population,  at  Malta,  the  disease  appeared  as 
an  epidemic  in  1830,  and  continued  during  the  whole  of  that  and 
the  succeeding  year,  carrying  off  no  fewer  than  1169  persons;  in 
the  proportion  of  1048  deaths  out  of  a  total  mortality  of  3407 
in  the  year  1830,  and  121  out  of  a  mortality  of  2581  in  1831. 

These  facts  plainly  testify  the  almost  perfect  protection 
guaranteed  by  vaccination ;  for  while  small-pox  was  raging  so 
fatally  among  the  (unprotected)  Maltese,  that  a  third  of  the  whole 
mortality  was  due  thereto  in  1830  alone,  only  two  fell  victims 
to  its  severity  among  the  (protected)  military  during  the  extended 
period  of  eighteen  years. 

Equally  conclusive  evidence  to  the  same  effect  is  afforded  by 
the  statistics  of  small-pox  included  in  this  report,  respecting 
Ceylon  and  Madras.  In  addition  to  these  results  of  statistics, 
there  is  the  evidence  of  individual  testimony ; — the  evidence  of 
persons  of  reliable  credit.  The  protective  value  of  vaccination 
has  been  sufficiently  tried,  and  as  sufficiently  verified  by  this 
criterion  also. 

Simon  issued  a  circular,  containing  four  questions,  addressed  to 
five  hundred  and  forty-two  members  of  the  Medical  Profession,  to 
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departments  of  the  public  service,  and  to  foreign  governments. 
An  equal  number  of  personal  answers  were  received. 

Here,  then,  were  five  hundred  and  forty-two  independent 
witnesses,  who  voluntarily  underwent  examination ;  and  their 
answers  constitute  a  most  remarkable  body  of  evidence. 

Question  1  was  this — "  Have  you  any  doubt  that  successful 
vaccination  confers  on  persons  subject  to  its  influence  a  very 
large  exemption  from  attacks  of  small-pox,  and  almost  absolute 
security  against  death  by  that  disease  ?"  This  question,  therefore, 
related  to  precisely  that  aspect  of  vaccination  which  we  have  been 
considering  ; — to  the  general  exemption  from  small-pox  conferred 
by  vaccination ;  to  the  possibility,  however,  of  post-vaccinal  small- 
pox, and  the  extreme  improbability  of  this  subsequent  disease 
being  fatal.  The  five  hundred  and  forty-two  witnesses  replied, 
as  with  nearly  one  accord,  in  the  affirmative  to  the  question 
respecting  these  pai'ticulars.  Only  two  negatives  marred  the 
harmonious  concurrence.  Of  these  eccentric  individuals,  one 
distrusted  vaccination,  and  ''would  gladly  inoculate  his  own  children 
with  the  small-pox the  other  disbelieved  the  virtue  of  both 
inoculation  and  vaccination. 

If,  however,  guided  by  all  that  I  have  urged,  we  accept 
vaccination  as  a  substitute  for  small-pox,  and  credit  its  protective 
power  as  a  truth  firmly  established  by  the  joint  concurrence  of 
very  ample  statistics  and  personal  testimony  ;  are  there  any  evils 
possibly  engrafted  thereby  or  therewith,  and  evil  results,  therefore, 
possibly  or  probably  accruing  from  the  most  liberal  enjoyment  of 
this  otherwise  inestimable  blessing  ? 

Questions  2  and  3,  proposed  by  Simon,  are  respectively 
specially  constructed  with  the  view  to  the  solution  of  these 
issues. 

The  former  interrogatory  (2),  having  reference  to  the  possibility 
or  probability  of  any  disease  being  superinduced  by  vaccination, 
runs  thus : — "  Have  you  any  reason  to  believe  or  suspect  that 
vaccinated  persons,  in  being  rendered  less  susceptible  of  small- 
pox, become  more  susceptible  of  any  other  infective  disease,  or  of 
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phthisis  ;  or  that  their  health  is  in  any  other  way  disadvantageously 
affected  ?" 

The  latter  interrogatory  (3),  respecting  the  possibility  or  pro- 
bability of  any  diseases  being  imj^arted  by  inoculation  together 
with  the  vaccine  virus,  is  expressed  in  these  terras  : — "  Have  you 
any  reason  to  believe  or  suspect  that  lymph,  from  a  true  Jenuerian 
vesicle,  has  ever  been  a  vehicle  of  syphilitic,  scrofulous,  or  other 
constitutional  affection  to  the  vaccinated  person;  or  that  uninten- 
tional inoculation  with  some  other  disease,  instead  of  the  proposed 
vaccination,  has  occurred  in  the  hands  of  a  duly  educated  medical 
practitioner  ?" 

To  both  these  questions,  the  most  unqualified  negatives, 
expressed  or  clearly  implied,  were  returned  by  the  five  hundred 
and  forty-two  respondents. 

As  to  any  kind  of  disease  being  superinduced  by  vaccination  ; 
most  of  the  replying  Governments  having  made  this  a  compulsory 
regulation  within  their  dominions,  shows  that  they  at  least  have 
discovered  no  drawbacks  to  its  unqualified  advantage, — no  vica- 
rious diseases  to  set  against  the  extinction  of  small-pox.  And 
as  to  any  kind  of  disease  being  engrafted  by  vaccination  ;  among 
the  five  hundred  and  forty-two  respondents,  not  a  single  one  gives 
the  slightest  semblance  of  support  to  any  contra-vaccinal  doctrines  : 
very,  very  rarely  are  they  even  referred  to. 

By  question  4,  the  unqualified  preventive  value  of  vaccina- 
tion is  canvassed,  so  as  virtually  to  embody  each  of  the  foregoing 
questions ;  the  challenge  of  this  one  therefore  re-elicited  replies 
on  the  whole.  "  Do  you  (assuming  due  provisions  to  exist  for  a 
skilful  performance  of  the  operation)  recommend  that,  except  for 
special  reasons  in  individual  cases,  vaccination  should  be  universally 
performed  at  early  periods  of  life?"  To  recommend — argues 
Simon — that,  except  for  special  reasons  in  individual  cases,  vaccina- 
tion (skilful  of  course)  shall  be  universally  practised,  is  to  imply 
that  one's  mind  is  made  up  on  all  those  other  matters  we  have 
been  discussing.  Regarding,  then,  the  answers  to  this  question, 
as  for  all  practical  purposes,  summaries  of  opinion  on  the  whole 
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subject  of  vaccination  ;  observe,  such  was  the  recommendation,  w  ith 
only  two  personal  exceptions — the  unanimous  recommendation — of 
every  individual  and  of  every  Government  in  the  series. 

Indisputably  established  by  all  this  weight  of  statistical  facts 
and  personal  testimony,  it  only  remains  for  me  to  notice  certain 
particulars  respecting  the  administration  of  vaccination  necessary 
to  ensure  its  practical  efficiency  as  the  most  rational  preventive 
measure  against  small-pox. 

Firstly.  Vaccination  should  be  performed  at  an  early  period 
of  life,  not  (without  exceptional  reasons  in  individual  cases)  later 
than  the  third  or  fourth  month  after  birth  (Watson). 

Of  the  whole  mortality  from  small-pox  in  England  and  Wales, 
no  less  than  twenty-five  per  cent.,  or  one-fourth,  occurs  in  infants 
under  one  year  old,  and  as  much  as  eleven  per  cent,  within  the  age 
of  four  months.  Under  the  fifth  year,  this  mortality  rises  to 
seventy-five  or  eighty  per  cent. 

The  inference  from  these  statistical  facts  is  twofold  ; — that 
vaccination  should  be  performed  at  the  earliest  period  compatible 
with  the  safety  of  the  child  ;  and  delay  being  an  error  at  the 
expense  of  human  life,  this  safeguard  should  be  enforced  by 
law,  rather  than  left  to  gratuitous  administration.  The  practice 
of  vaccination  should  be  compulsory,  and  at  a  very  early  period 
of  life,  by  legal  enactment.  So  it  is  now  under  the  provisions  of 
a  recent  Act  of  Parliament,  of  which  the  Medical  Profession  are 
duly  informed. 

Secondly.  The  quality  of  vaccine  lymph  demands  discrimina- 
tive consideration. 

Losing  its  protective  power  by  transmission  from  one  person 
to  another  through  a  series  of  individuals,  the  lymph  should  be 
reinstated  from  time  to  time,  by  fresh  supplies  procured  imme- 
diately from  its  original  source — the  cow.  As,  however,  this  is  a 
moot  point,  1  refer  the  reader  to  Simon's  report  for  convincing 
proofs  of  its  importance.  Perhaps  the  most  convincing  is  this ; 
— observing  the  declining  protective  efl&cacy  of  vaccination  when 
the  lymph  has  not  been  renewed,  "  it  is  difficult  to  conceive  how 
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the  infantine  generations  of  a  country  could,  crop  by  crop,  succes- 
sively derive  less  permanent  constitutional  impressions  from  vacci- 
nation, unless  the  efficient  cause  of  those  impressions — the  vaccine 
contagion  itself — had  year  by  year  undergone  enfeeblement  of  its 
powers." 

The  test  by  which  vaccination  is  proved  to  have  been  effectual 
at  the  time  of  its  administration  is  simple  but  conclusive.  It  was 
contrived  by  Mr.  Bi'yce.  Having  vaccinated  one  arm  as  usual,  he 
vaccinates  the  other  after  the  lapse  of  four  or  five  days.  If  the 
first  operation  is  effectual,  the  second  vaccine  vesicle  will  over- 
take the  first,  appearing  in  every  respect  similar,  only  a  miniature 
representation,  and  both  will  subside  and  disappear  together. 
If  the  first  vaccination  fails  to  induce  its  pi'oper  constitutional 
effect,  the  second  vesicle  will  run  its  course,  enlarging  up  to  the 
eighth  day,  and  altogether  unaffected  by  its  forerunner. 

That  the  protective  efficacy  of  vaccination  does  decline  after  a 
time,  and  moreover,  that  it  does  so  in  a  fast  ascending  ratio, 
when  the  lymph  has  been  borrowed  from  individual  to  individual, 
are  facts  alike  demonstrated  by  the  statistical  results  of  revaccina- 
tion  in  the  Prussian  army.  To  realize  the  force  of  these  results, 
it  is  necessary  to  bear  in  mind,  that  in  proportion  as  vaccination 
takes,  so  is  the  individual  susceptible  of  small-pox.  When  this 
system  of  revaccination  commenced  in  1833,  the  proportion  of 
successful  results  (of  those  who  again  took  the  disorder)  was 
thirty-three  in  every  hundred.  Now  the  annual  per-centages  of 
successful  results  for  the  whole  time  during  which  revaccination 
has  been  practised  in  that  army,  run  thus  : — 33,  39,  42,  46,  49,  50, 
51,  54,  57,  58,  57,  57,  58,  60,  64,  64,  64,  61,  64,  69, 69,  69,  69,  70. 
The  last  proportion  of  success  exceeds  the  double  of  that  with  which 
the  series  commenced.  Supposing  the  first  vaccination  to  have 
preceded  the  second  by  twenty  years,  the  vaccinations  of  1836, 
tested  by  eventual  resusceptibility  to  cow-pox,  were  not  half  so 
permanently  efficacious  as  the  vaccinations  of  1813. 

Revaccination,  therefore,  and  with  lymph  supplied  fresh  from 
its  original  source,  is  a  regulation  incumbent  on  all  communities. 
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I  have  yet  to  describe  the  appearances  of  the  vaccine  vesicle 
when  protective. 

Vaccinia  is  a  vesicular  skin-eruption,  resulting  from  the 
eflBcient  inoculation  of  the  vaccine  lymph  by  puncture,  as  with  a 
lancet  charged  with  such  lymph.  Each  point  of  puncture  produces 
a  single  vesicle,  as  follows  : — 

On  the  third  day  after  insertion  of  the  lymph,  the  puncture 
is  red  and  elevated.  By  the  fifth  day,  the  cuticle  is  elevated  into 
a  pearl-coloured  vesicle,  containing  a  small  quantity  of  thin  and 
perfectly  transparent  fluid.  The  shape  of  this  vesicle  is  circular 
or  oval,  according  to  the  puncture  from  which  it  has  arisen.  On 
the  eighth  day,  the  vesicle  is  fully  ripe ;  its  margin  is  turgid  and 
prominent,  leaving  a  depressed  centre  ;  it  is  umbiliform,  like  that 
of  small-pox.  It  now  measures  nearly  half  an  inch  across.  On 
close  inspection,  a  cellulated  structure  is  visible.  Cells  eight  or 
ten  in  number  together  form  but  one.  Yet  they  are  distinct,  for 
by  puncturing  one  the  rest  do  not  collapse. 

At  this  time  also  (eighth  day)  an  inflammatory  areola  begins 
to  extend  around  the  base  of  the  vesicle,  or  of  each,  if  more  than 
one ;  the  skin  becomes  red,  tense,  and  painful ;  and  this  areola 
enlarges  during  the  ninth  and  tenth  days.  On  the  eleventh  day 
it  begins  to  fade, — ^leaving,  as  it  declines,  two  or  three  concentric 
circles  of  a  bluish  tinge,  accompanied  with  some  tension  of  the 
corresponding  portion  of  skin,  for  two  or  three  days  more. 

The  vesicle  itself  has  now  either  burst,  or  been  opened  by  the 
surgeon  desirous  of  procuring  a  fresh  supply  of  lymph.  The 
remaining  lymph  dries  up,  forming  a  scab  of  a  circular  shape,  and 
brown  mahogany  colour.  This  crust  hardens  and  blackens,  and 
at  length,  between  the  eighteenth  and  twenty-first  day,  drops  off, 
leaving  a  cicatrix,  of  a  form  and  size  proportioned  to  the  prior 
inflammation. 

A  perfect  vaccine  scar  should  be  nearly  half  an  inch  broad, 
circular,  having  a  defined  margin,  slightly  depressed,  marked  also 
■VFith  radiations  and  indentations,  the  latter  apparently  representing 
the  cells  of  the  parent  vesicle.    This  result  is  final  evidence  that 
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the  inflammation  was  specific,  and  that  it  did  not  advance  beyond 
that  degree  .of  intensity  whereby  the  whole  mass  of  circulating  blood 
has  become  affected; — vaccinia  substituted  for  small-pox.  Protection 
is  further  assured  by  slight  fever  supervening  about  the  eighth  day. 
Many  of  the  most  perfect  scars  disappear  entirely  in  after  years. 

Characteristic  as  is  the  vaccine  vesicle,  nevertheless  it,  like 
every  other  production  in  nature,  may  deviate  from  its  type — such 
•as  I  have  described.  How,  then,  can  the  formation  of  this  vesicle 
be  relied  on  as  the  proof  of  successful  inoculation,  and  subsequent 
protection  against  small-pox  ?  By  a  simple  yet  decisive  test,  in- 
vented by  Mr.  Bryce. 

If  the  blood  has  been  duly  affected,  the  characteristic  vesicle 
cannot  be  reproduced,  at  least  for  a  considerable  period,  when  the 
vaccine  blood-condition  may  have  become  worn  out.  So  that  at 
the  time  of  vaccination,  let  another  part,  say  the  other  arm,  be 
vaccinated  four  or  five  days  after  the  first  inoculation.  If  vaccinia 
be  accomplished,  the  vesicle  then  induced  will  overtake  the  original 
one,  and  disappear  with  it.  If  this  be  spurious,  the  second  will 
run  its  proper  course  of  eight  days,  &c.  This  again  may  then  be 
tested  by  the  production  of  a  third. 

Respecting  the  number  of  vesicles  requisite  to  ensure  and 
prolong  the  protective  power  of  vaccination ;  Mr.  Marson's  long 
experience  at  the  Small-pox  and  Vaccination  Hospital  leads  him 
to  believe  that  four  or  more  vesicles  which  have  left  good  dotted 
cicatrices  are  suflBcient. 

A  few  particulars  are  essential  to  the  successful  application  of 
this  preventive  measure.  "  Lymph  " — says  Mr.  Marson — "  for  use, 
is  in  its  best  state  on  the  seventh  day  of  the  vesicle — the  day  week 
after  vaccination.  It  should  be  taken  when  the  vesicles  are 
plump,  and  just  before  the  formation  of  the  areola.  Under  no 
circumstances  should  lymph  be  taken  for  use  later  than  twenty- 
four  hours  after  the  areola  has  begun  to  form. 

"  A  serious  error  in  vaccinating  is  the  use  of  blunt  lancets  j 
it  is  impossible  to  have  a  lancet  too  sharp  for  vaccinating.  The 
lymph  should  be  introduced  by  a  puncture  of  a  valvular  shape, 
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from  above  downwards,  so  managed  that  at  each  puncture  it  may 
srravitate  into  the  wound. 

"  In  this  way  the  lymph  may  be  introduced  into  five  punctures 
— the  number  I  recommend — from  half  to  three- fourths  of  an  inch 
apai't,  without  recharging  the  lancet,  care  being  taken  that  the 
punctures  are  not  bruised. 

"  With  good  lymph,  and  the  observance  of  all  proper  precau- 
tions, an  expert  vaccinator  should  not  fail  of  success  above  once 
in  one  hundred  and  fifty  times ;  yet  a  large  number  of  those  who 
take  upon  themselves  the  duty,  think  they  do  very  well  if  they 
succeed,  however  imperfectly,  five  times  out  of  six.^^ 

I  have  dwelt  at  some  length  on  the  protective  power  of  vacci- 
nation, not  only  because  of  its  own  intrinsic  importance,  but  also 
because  it  is  scarcely  consistent  with  analogy  to  suppose  that 
small-pox  is  the  only  disease  which  would  allow  of  being  replaced 
by  a  mbstitute  disorder,  of  such  trifling  character  as  not  to  merit 
consideration  as  a  disease.  This  preventive  measure  is  probably 
only  one  illustration  of  a  general  principle,  which  may  yet  be 
applied,  in  a  more  advanced  state  of  Pathology,  to  the  prevention 
of  other  diseases  of  blood-origin.  Perhaps,  some  day,  measles, 
scarlet  fever,  and  the  whole  tribe  of  '  infectious'  diseases,  may  be 
similarly  anticipated,  with  an  immeasurable  saving  of  human  life 
among  those  yet  unborn,  and  in  future  ages.  What  a  contempla- 
tion this  for  the  medical  philanthropist !  what  a  triumph  of  Pre- 
ventive Medicine  ! 

Meantime,  there  is  one  course  of  investigation  that  cannot  fail 
to  approach  this  grand  result.  The  unwearied  prosecution  of 
blood-pathology,  by  chemical  analysis,  more  and  more  refined,  will 
tend  to  reveal  the  essential  blood-conditions  which  confer  those 
specific  susceptibilities  that  severally  predispose  each  to  its  own 
peculiar  kind  of  infectious  disease.  These  predisposing  conditions 
of  tlie  blood  are,  indeed,  manifested  by  the  actual  occurrence  of 
some  kind  of  infective  disease,  when  the  individual  susceptibility 
thereto  is  declared  too  late  for  prevention  ;  and  the  appropriate 
preventive  measure  is  discovered  only  by  experiment,  as  the  pro- 
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tective  power  of  vaccination  was  discovered.  But  if  the  essential 
blood-condition  predisposing  to  any  given  infectious  disease  were 
itself  demonstrated  by  a  more  subtle  and  searching  analysis  of 
the  blood  in  such  disease,  then  an  adequate  preventive  measure 
might  be  at  once  suggested,  and  applied  with  confidence,  in  all 
other  cases  of  the  same  disease.  This  rational  method  of  preven- 
tion would  entirely  supersede  the  experimental.  For  example, 
it  may  be  that  the  blood  in  small-pox  abounds  with  some  par- 
ticular material,  the  chemical  relations  of  which  to  a  certain 
antidote  or  neutralizing  agent  would  be  as  well  known,  as  that  an 
alkali  has  the  power  of  neutralizing  an  acid.  Guided  by  this  know- 
ledge, the  prevention  of  small -pox  would  have  been  at  once  secured 
(prior  to  the  discovery  of  vaccination),  as  surely  as  the  administra- 
tion of  potash  or  soda  is  known  to  neutralize  the  lithic  acid — or 
essential  morbid  condition  of  gouty  blood.  By  a  similar  application 
of  chemical  blood-pathology,  other  exanthems,  &c.  might  be 
prevented.  Suggestive,  however,  as  is  this  analogy,  it  is  at  pre- 
sent only  an  hypothesis,  but  one  that  indicates  the  course  of  in- 
vestigation which  pathologists  may  henceforth  most  profitably 
pursue. 

Certain  blood-diseases  are  declared  by  local  inflammations  of 
the  subcutaneous  cellular  texture. 

Cellulitis  stands  at  the  head  of  this  class. 

Cellulitis  has  already  engaged  our  attention,  as  an  illustration 
of  the  converse  Etiological  Principle  to  that  which  we  are  now 
considering.  Among  constitutional,  arising  from  local,  morbid 
conditions,  this  disease  is  one  of  much  interest;  and  in  illustration 
of  local  proceeding  from  constitutional  morbid  conditions,  cellulitis 
is  of  equal  importance,  although  of  less  frequent  occurrence. 

In  a  few  cases — observes  Dr.  Duncan* — this  disease  com- 
mences by  constitutional  symptoms,  such  as  commonly  indicate 
the  invasion  of  typhus  fever,  or  the  appearance  of  an  exantlieraa- 
tous  eruption.    After  these  have  continued  a  day  or  two,  intense 


*  Traas.  Med.-Chir.  Soc.  Edin.,  vol.  i.,  1824,  p.  591. 
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pain  with  diffuse  swelling,  and  more  or  less  redness,  supervene  iu 
some  part  of  the  body,  most  commonly  in  the  hand  or  arm.  Thus 
in  cases  described  by  Duncan, — namely,  25  to  30  inclusive,  and  in 
case  34 — no  local  cause  was  discovered ;  the  disease,  after  fever, 
began  directly,  in  the  part  affected,  with  diffuse  inflammation, — 
which  in  cases  29  and  34  occupied  the  hand  and  whole  arm,  but 
in  all  others  the  axilla,  shoulder,  and  breast. 

Even  traumatic  diffuse  inflammation  of  the  cellular  texture 
may  be  regarded  as  a  local  manifestation  of  a  blood-poison ;  for 
the  wound  is  often  nothing  compared  with  its  constitutional 
consequences. 

The  textural  changes  wrought  by  this  inflammation  are  these : 
— Speedily  an  effusion  of  serum  engorges  the  subcutaneous  tissue  ; 
this  being  soon  exchanged  for  a  purulent,  bloody,  sanious  fluid. 
The  cellular  membrane  dies  rapidly,  appearing  in  the  form  of 
shreds  and  skeins,  and  as  mats  of  wet  tow,  or  like  large  wads  of 
wet  shammy-leather,  extending  over  a  whole  ai'm,  a  whole  side,  or 
over  both,  successively.  An  immense  extent,  therefore,  of  cellular 
texture  is  sacrificed,  and  this  wide-spread  subcutaneous  slough 
passes  in  between  the  neighbouring  muscles ;  but  the  fasciae  are 
singularly  spared ;  thus  the  tendinous  septa  between  the  ribs 
are  seen  bared  in  places  where  the  muscular  substance  itself  and 
aU  other  textures  have  disappeared. 

This  process  of  destruction  probably  involves  the  skin,  and  to 
a  corresponding  extent.  Yet  vesicles  or  bullae  seldom  appear 
until  the  subcutaneous  inflammation  is  very  far  advanced.  These 
vesicles  are  in  general  solitary,  sometimes  remote  from  the  cellular 
disease,  of  considerable  size,  and  occasionally  filled  with  bloody 
serum. 

What,  then,  are  the  diagnostic  characters  of  cellulitis?  It 
might  be  inadvertently  mistaken  for  erysipelas.  The  swelling  is 
not  unlike, — ^in  both,  diffuse  and  cedematous.  But  the  pain  is  at 
once  the  earliest  and  most  distinctive  symptom  ;  it  is  excruciating. 
This,  without  perhaps  any,  even  the  slightest,  blush  of  redness,  is 
characteristic  of  cellulitis.    And  should  the  skin  become  involved, 
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the  cutaneous  inflammatiou  is  always  secondary,  in  all  cases  of 
true  cellulitis^  by  its  advance  from  below  upwards,  from  tbe 
cellular  texture  to  the  skin.  This  latter  texture  remains  unin- 
flamed,  or  is  not  primarily  and  essentially  affected.  So  much  for 
diagnosis. 

The  fever  which  precedes  (and  accompanies)  cellulitis,  aids 
but  little  to  establish  an  early  and  exact  diagnosis.  In  those  cases 
vrhich  Duncan  observed,  this  fever  had  so  much  of  the  typhoid 
type,  that  it  was  scarcely  possible  to  foresee  which  disease  would 
be  eventually  declared.  Nevertheless,  the  fever  presented  con- 
siderable varieties  in  respect  of  its  symptoms  and  progress.  It 
sometimes  commenced  insidiously,  sometimes  turbulently,  but  in 
most  of  the  severe  cases  soon  reached  its  height.  Its  chief 
peculiarities  were,  the  supine  position  with  depressed  shoulders, 
in  which  attitude  the  patient  almost  always  lay,  without  turning 
to  either  side, — the  absence  of  coma,  and  the  rare  occurrence  of 
delirium.  The  respiration  was  often  remarkably  embarrassed,  owing 
to  the  inspiratory  muscles, — pectorals,  intercostals,  &c.,  being  the 
seat  of  cellulitis.  In  some  cases  dyspnoea  was  rendered  more 
urgent  by  pleurisy.  In  others  the  respiration  was  itself  much 
affected,  especially  when  the  disease  began  in  the  arm.  Certain 
facts  of  apparently  minor  significance,  because  only  occasional, 
are,  a  peculiar  cadaverous  smell  emitted  from  the  patient's  body 
during  life;  in  one  case,  a  fetid  and  coloured  sweat  proved 
critical. 

Cellulitis  is  the  local  manifestation  of  a  blood-poison.  Two 
facts  at  least  point  to  this  Etiological  interpretation. 

The  fever  being  typhoid,  resembles  the  working  of  some  blood- 
poison  analogous  to  that  which  is  undoubtedly  in  operation  when 
typhoid  fever  is  engendered  by  '  infection and  the  local  mani- 
festation itself — cellulitis  being  a  '  serpiginous '  inflammation — 
extending  continuously,  and  not  confined  to  one  spot,  shows  that 
some  morbid  condition  of  the  blood  disturbs  the  course  of  textural 
assimilation. 

The  nature  of  this  blood-poison  is  wholly  unknown  in  respect 
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of  cellulitis,  originating  apparently  spontaneously,  and  therefore 
the  (rational)  prevention  of  this  disease,  when  it  thus  arises  (as  we 
are  now  considering),  is  equally  unattainable  in  the  present  state 
of  blood-pathology.  Add  to  this  difficulty  the  dilemma  occasioned 
by  the  diagnostic  fact,  that,  pending  the  local  disease  we  would 
circumvent,  the  fever,  which  should  be  premonitory,  is  so  similar 
to  that  of  ordinary  typhoid  fever  as  to  misguide  the  practitioner 
concerning  the  kind  of  disease  about  to  be  declared,  and  its  pre- 
vention becomes  doubly  impracticable. 

Carbuncle  and  boil  are  alike  essentially  inflammations  of  the 
subcutaneous  cellular  texture  in  various  parts  of  the  body ;  but 
the  effusion  is  circumsci'ibed  and  brawny,  so  that  the  imprisoned 
cellular  tissue  invariably  sloughs.  Both  these  lesions  also  are 
probably  evolutions  of  morbid  conditions  of  the  blood,  differing  in 
respect  of  each,  although  their  individuality  has  not  hitherto  been 
shown  by  chemical  analysis.  In  some  infectious  diseases — as 
typhus,  typhoid  fever,  and  plague — inflammations  of  a  carbuncular 
and  furuncular  character  arising,  are  obviously  due  to  blood- 
poisons  ;  but  in  these  and  all  other  instances  of  such  inflammation, 
chemical  blood-pathology  is  still  far  in  arrear.  The  rational 
prevention,  therefore,  of  carbuncle  and  boil  is  still  open  to  investi- 
gation. 

There  are  yet  two  diseases  that  remarkably  illustrate  the 
Principles  advanced  in  this  chapter. 

Gout  and  Rheumatism — each  having  its  own  special  tissue  of 
election — are  alike  manifestations  of  a  blood-disease,  different  in 
respect  of  each.    This  Etiological  doctrine  is  well  established. 

But  the  Prevention  of  these  diseases  can  be  accomplished,  in 
the  present  state  of  knowledge,  with  very  different  degrees  of 
success.  As  regards  Gout — the  morbid  blood-condition  having 
been  discovered,  its  accessions,  from  time  to  time,  can  be  pre- 
vented ;  while  that  of  Rheumatism  not  having  been  detected,  its 
accessions  cannot  be  circumvented. 

Taking  in  oxdiev,  first,  the  etiological  principle  of  'blood-origin.^ 
Observe  the  phenomena  of  Rheumatism  : — An  inflammation  affect- 
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ing  some  portion  fibrous  tissue;  the  ligaments  and  tendons 
around  the  joints,  more  commonly,  sometimes  the  fasciae,  and 
probably  the  pericardium  and  endocardium.  This  inflammation 
is  specific.  It  is  denoted,  just  as  common  inflammation  is  ex- 
pressed, by  redness,  heat,  pain,  and  swelling ;  but  rheumatic 
inflammation  is  characterized  by  not  tending  to  the  efi'usion  of 
plastic  lymph,  nor  to  suppuration  and  gangrene ;  unless,  indeed, 
some  other  texture  besides  fibrous  tissue  shares  the  inflammation, 
as  synovial  or  serous  membrane,  when  its  products  are  the  same 
as  those  of  ordinary  inflammation. 

This  local  condition  is  preceded  by  and  accompanied  with 
inflammatory  fever,  in  perhaps  its  highest  degree, — contrasting, 
therefore,  in  every  way,  with  fever  of  the  typhoid  type.  A  strong, 
rapid,  hard  pulse ;  headache  without  any  delirium,  excepting  when 
pericarditis  or  endocarditis  ensues ;  acid  perspirations  and  urine  : 
these  are  the  chief  phenomena  of  rheumatic  fever.  And  this 
fever  not  only  precedes  the  local  inflammation ;  but  possibly 
runs  its  course  without  any  such  (local)  manifestation. 

Rheumatic  inflammation,  whether  exhibited  by  the  joints,  the 
fascise,  or  the  heart,  is  evidently  due  to  the  operation  of  some 
morbid  blood-condition ;  and  for  two  reasons  more  especially. 

The  very  fact  of  the  same  inflammation  affecting,  possibly, 
'  many  parts' — e.g.  many  joints — simultaneously,  points  to  the 
blood  as  its  common  cause.  So  also  does  the  '  metastatic '  cha- 
racter of  this  inflammation.  Passing  from  one  joint  to  another — 
from  the  shoulders  to  the  elbows,  or  from  the  knees  to  the  ankles, 
perchance  back  again  to  the  joints  first  affected,  and  probably  thence 
migrating  to  the  heart ;  these  and  similar  alternations  of  the  same 
character  of  inflammation  betoken  some  morbid  condition  of  the 
blood,  which,  as  a  reservoir  supplying  in  common  all  parts  of  the 
body,  is  turned  on,  as  it  were,  more  abundantly  (by  inflammation), 
now  on  this  part,  now  on  that. 

The '  symmetrical'  distribution  of  chronic  rheumatism,*  in  many . 
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cases,  affecting  as  it  does  corresponding  parts  of  either  half  of 
the  body,  is  further  evidence  of  there  being  a  blood-disease  in 
operation ;  while  such  distribution  exhibits  also  the  elective  power 
of  similar  portions  of  the  same  texture. 

But  although  the  blood,  vitiated  in  some  way,  is  determined  to 
the  fibrous  texture,  by  virtue  of  its  elective  power,  we  cannot  say 
what  particular  ingredient,  normal  or  foreign  to  the  blood's  com- 
position, is  appropriated  thereby.  The  texture  undergoing  rheu- 
matic inflammation  selects  something — but  what? — from  the  blood. 

Pending  the  discovery  of  this  essential  materies  morbi,  the 
ra^io/Jfl^  prevention  of  rheumatism  is  impossible.  Judging  by  the 
acid  state  of  certain  secretions — perspiration,  saliva,  and  urine — 
during  an  attack  of  acute  rheumatism,  it  would  appear  that  an 
acid  of  some  kind  prevails  in  rheumatic  blood ;  and,  first  suggested 
by  Prout,*  other  authors, — Todd,t  Fuller,  |  C.  J.  B.  Williams,§ 
Headland,  II  &c., — have  since  concurred  in  believing  that  this  acid 
is  lactic  acid. 

It  is  urged  that,  as  the  perspiration  contains  lactic  acid,  with 
lactates  of  soda  and  ammonia,  and  that  exposure  to  cold,  checking 
this  secretion,  is  well  known  to  be  frequently  followed  by  an  attack 
of  rheumatism,  therefore  this  disease  is  due  to  an  accumula- 
tion of  lactic  acid  in  the  blood.  But  then,  sufficient  exposure  to 
cold  ought  invariably  to  have  this  effect ;  or — making  allowance 
for  individual  peculiarities  of  constitution — at  least  in  many  in- 
stances such  would  be  the  effect  of  exposure.  Moreover,  the  not 
unfrequent  spontaneous  origin  of  rheumatism  in  hospitals,  where 
patients  are  protected  from  exposure,  is  irreconcilable  with  the 
theory  in  question. 

Again,  it  is  alleged  that  primary  mal -assimilation — dyspepsia, 
in  fact,  of  some  kind — produces  lactic  in  excess,  which  accumulates 


*  Stomach  and  Renal  Diseases,  1848,  p.  84. 

t  Gout  and  Rheumatic  Fever,  1843,  p.  143. 

X  Rheumatism,  Rheumatic  Gout,  and  Sciatica,  1860. 

§  Principles  of  Medicine,  1856. 
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424 


PllINClPLES  OF  SURGERY. 


in  the  blood.  But  tbis  theory  also  is  not  consistent  with  obser- 
vation, so  far  as  the  absence  of  any  symptoms  of  indigestion  is 
significant. 

Neither  has  it  been  demonstrated  that  lactic  acid  accumulates 
in  the  blood,  as  the  product  of  secondary  textural  mal-assimilation  ; 
for  chemical  research  has  failed  to  discover  any  abnormal  quantity 
of  this  acid  in  rheumatic  blood.  And  this  fact  equally  tells 
against  the  supposition  of  its  accumulation  by  primary  mal-assimi- 
lation, or  by  suppressed  excretion  of  the  perspiration. 

Nor  does  uric  acid  superabound  in  rheumatic  blood.  Garrod's 
chemical  analyses*  establish  this  negative  fact.  In  truth,  rheu- 
matic blood  is  decidedly  alkaline. f 

Under  these  circumstances  it  would  be  idle  to  imagine  that 
the  blood's  composition  can  be  rectified,  and  the  recurrence  of 
rheumatism  prevented.  Without  knowing  the  essential  morbid 
condition — which^  in  those  subject  to  this  disease,  is  ever  in  opera- 
tion as  the  cause  predisposing  thereto, — its  evolution,  from  time  to 
time,  cannot  be  averted ;  and  as  if  to  show  how  comparatively  un- 
important, apart  from  this  knowledge,  is  that  of  knowing  the 
exciting  and  reputed  cause  of  rheumatism,  it  is  useless  to  avoid 
exposure  to  cold,  for  this  alone  will  never  evoke  rheumatism,  and 
if  the  blood  be  charged  with  the  unknown  poison,  rheumatism 
will  arise  spontaneously. 

Contrasting  favourably  with  our  present  knowledge  of  this 
disease  in  its  most  essential  aspect,  the  blood-pathology  of  Gout 
is  now  well  known,  and  equally,  therefore,  the  principle  of  its 
prevention. 

To  this  end  let  us  first  observe  the  more  prominent  phenomena 
of  gout,  chiefly  as  compared  with  those  of  rheumatism,  for  which 
they  are  apt  to  be  mistaken. 

Gout  is  manifested  by  an  inflammation  afll'ecting  the  joints, 
and  very  commonly  the  first  joint,  or  ball,  of  the  great  toe. 
Commencing  usually  when  the  individual  about  to  sufi'er  has  re- 


*  Med. -Cliii-.  Trails.,  vol.xxxvii.,  1851 
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tired  to  rest,  and  has  enjoyed  some  hours  perhaps  of  sleep,  he 
is  awoke  with  fixed  pain  in  one  of  his  feet, — mostly,  as  I  have  said, 
in  the  ball  of  the  great  toe,  but  sometimes  affecting  the  heel, 
instep,  or  ankle.  With  this  pain,  cold  shivering  is  generally 
experienced,  succeeded  by  heat,  as  the  pain — boring,  grinding, 
and  wrenching — fastens  more  and  yet  more  firmly  on  the  spot  of 
its  election.  "  Place  your  joint  in  a  vice,"  said  a  witty  French- 
man, "  and  screw  the  instrument  up  until  you  can  endure  it  no 
longer.  That  will  represent  rheumatism.  Then  give  another 
twist,  and  you  will  somewhat  realize  gout."  The  skin  over  this 
part  is  acutely  tender,  red,  tense,  and  shining,  encircled  by  some 
oedema,  and  by  converging  turgid  veins.  Much  restlessness  and 
excitement  supervene.  In  vain  the  sufi'erer  seeks  to  relieve  him- 
self of  the  weight  of  his  bedclothes  upon  the  part  inflamed  ;  in  vain 
he  shifts  his  foot  from  place  to  place  in  search  of  a  cool  and  easy 
position.  The  pain,  remorseless,  grapples  yet  more  tightly.  At 
length,  in  the  course  of  twenty-four  hours  or  so,  it  loosens  its  hold 
gradually,  perhaps  suddenly.  The  sleepless  excitement  also  then 
subsides,  and  the  victim  enjoys  some  temporary  repose.  He  wakes 
again  to  undergo  punishment.  The  toe-screw  is  reapplied,  it  may 
he  with  a  turn  or  two  less ;  and  day  by  day,  a  slighter  punish- 
ment is  inflicted,  until  at  length  the  full  penalty  has  been  paid. 

Then  the  cuticle  peels  off  the  part  affected,  for  gouty  inflam- 
mation ends  by  resolution ;  it  never  terminates  by  the  effusion  of 
plastic  lymph,  suppuration,  or  gangrene.  In  these  respects,  this 
inflammation  and  that  of  rheumatism  concur. 

Eventually,  after  frequent  attacks  of  gouty  inflammation,  the 
cellular  texture  around  the  joint  usually  becomes  pervaded  with  a 
deposit  of  urate  of  soda,  forming  concretions,  at  first  pultaceous, 
then  '  chalk-stones,'  of  perhaps  considerable  size.  The  nodular 
fingers  and  toes  of  chronic  gout  are  matters  of  common  observation. 
The  skin  over  these  nodules  being  stretched,  at  length  breaks, 
and  the  chalky  concretions  are  laid  bare.  Urate  of  soda  has  been 
found  infiltrating  all  the  textures  of  one  or  several  joints,  in 
synovial  membrane,  cartilage,  the  heads  of  bone,  and  ligaments ; 
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and  usurping  their  place,  the  articulations  are  irreparably 
destroyed.* 

Does  any  characteristic — i.e.,  peculiar  and  constant,  constitu- 
tional disturbance  precede  and  accompany  an  attack  of  gout? 
Yes,  verily — and  its  premonitory  symptoms  refer  to  the  functions 
of  the  stomach  and  kidneys,  more  especially.  Dyspepsia,  denoted 
by  inappetency,  eructations,  heartbiirn,  and  acidity  of  the  saliva  ; 
together  with  scanty  urine,  clear,  high-coloured,  and  containing 
less  than  the  average  amount  of  uric  acid  or  none  at  all ;  these 
symptoms  portend  a  fit  of  the  gout. 

The  blood  superabounds  with  uric  acid ;  but  its  normal  con- 
stituents apparently  are  not  modified.  It  is,''  writes  Dr. 
Garrod,t  "  by  the  augmentation  of  those  principles  which  exist  in 
health,  in  such  minute  traces  as  to  be  detected  with  difficulty,  that 
the  peculiar  alteration  of  the  blood  in  this  disease  is  manifested." 

"  The  blood  in  gout  always  contains  uric  acid  in  abnormal 
quantities,  and  in  the  form  of  urate  of  soda,  which  salt  can  be 
obtained  from  it  in  a  crystalline  state.^J 

Gout  is,  therefore,  a  blood-dispase.  And  the  fact  first  disclosed 
by  Garrod's  analyses,  coupled  with  the  known  phenomena  of 
arthritic  inflammation,  inducing  the  formation  of  urate  of  soda 
concretions, — to  which  I  may  add  the  fact  of  abundant  deposit  of 
urates  in  the  urine ;  these  facts  taken  together  plainly  declare  the 
pathology  of  this  disease.  An  attack  of  gout  is  an  efibrt  of  nature 
— of  the  restorative  power — to  expel  a  poison,  uric  acid,  from  the 
blood.  Dr.  Watson  §  well  describes  this  struggle.  "  Morbific 
matter  (it  may  well  be  called  a  poison)  is  generated,  or  detained, 
under  certain  circumstances,  within  the  body,  and  silently  collects 
in  the  blood ;  until,  after  obscure  threats,  perhaps,  and  prelusive 
mutterings,  it  explodes  in  the  foot ;  and  then  the  bodily  economy, 


*  Diseases  of  the  Joints,  1850,  Ed.  5,  Sir  B.  C.  Brodie. 
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like  the  atmosphere  after  a  thunder-stornij  is  for  a  while  unusually 
pure  and  tranquil." 

Chemical  analysis  having  actually  detected  the  presence  of 
this  poison  in  the  blood,  it  is  scarcely  necessary  to  even  glance  at 
those  characters  in  the  history  of  gout  which  might  otherwise  be 
appealed  to  in  support  of  its  being  a  blood-manifestation.  The 
absolute  test  of  'blood-disease^  having  been  supplied  in  this  instance 
directly  (by  chemical  analysis),  supersedes  the  occasion  of  any  other 
evidence,  such  as  I  have  hitherto  resorted  to,  in  the  course  of  this 
chapter.  But  I  might  point  to  facts  such  as  these  : — Gout  visits 
'many  textures'  and  parts  of  the  body  simultaneously  or  in  'suc- 
cession.' Besides  engaging  many  joints  at  once,  or  flitting  from  one 
to  another ;  gout  wanders  about,  disturbing  the  heart,  the  lungs,  and 
the  brain.  Hence  palpitation  and  syncope,  hence  dyspnoea,  hence 
■disturbed  vision  and  hearing,  with  cerebral  commotion,  bordering 
on  apoplexy  and  paralysis.  This  is  known  as  irregular,  lurking, 
or  masked  gout.  Sometimes,  however,  having  settled  in  the  foot, 
it  suddenly  disappears,  and  migrates  to  the  stomach,  heart,  or 
brain ;  retrocedent  gout,  as  it  is  then  called,  being  unlike  the  retreat 
of  an  ordinary  foe — an  assault  on  the  very  fortress  of  life.  Less 
perilous  migrations  are  witnessed,  when  gout  betakes  itself  to  the 
urethra,  occasioning  a  scalding  discharge;  to  the  testicle,  constitut- 
ing one  form  of  orchitis ;  to  the  eye,  giving  rise  to  ophthalmia. 
All  these  manifestations  of  irregular  and  migratory  gout  should 
be  borne  in  mind ;  otherwise,  the  disease  in  some  form  might  be 
overlooked  by  the  preventive  practitioner. 

In  whatever  shape  gout  may  have  appeared,  whether  regular, 
disguised,  or  migratory,  its  decline  is  marked  and  measured  by  a 
flow  of  urine,  surcharged  with  uric  acid,  thus  relieving  its  accumu- 
lation in  the  blood,  and  plainly  declaring  the  nature  of  the  disease. 

Viewed  from  the  vantage  ground  of  pathology,  the  prevention 
of  gout  resolves  itself  into  this  : — the  prevention  of  uric  acid  accu- 
mulating in  the  blood.  Therefore,  whenever  its  premonitory  symp- 
toms arouse  suspicion  that  gout  is  approaching,  they  can  be  verified 
directly  by  chemical  analysis  of  the  blood  itself.     The  ready 
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method  proposed  and  practised  by  Dr.  Garrod  for  this  purpose, 
and  for  which  the  abstraction  of  only  a  very  small  quantity  of 
blood  is  requisite,  he  thus  describes  as  the  "uric  acid  thread 
experiment  — 

"  Take  from  one  to  two  fluid  drachms  of  the  serum  of  blood, 
and  put  it  into  a  flattened  glass  dish  or  capsule ;  those  I  prefer  are 
about  three  inches  in  diameter,  and  one-third  of  an  inch  in  depth  : 
to  this  add  ordinary  strong  acetic  acid,  in  the  proportion  of  six 
minims  to  each  fluid  drachm  of  serum,  which  usually  causes  the  evo- 
lution of  a  few  bubbles  of  gas.  When  the  fluids  are  well  mixed, 
introduce  a  very  flne  thread,  consisting  of  from  one  to  three  ulti- 
mate fibres,  about  an  inch  in  length,  from  a  piece  of  unwashed 
huckaback,  or  other  linen  fabric,  which  should  be  depressed  by 
means  of  a  small  rod,  as  a  probe  or  point  of  a  pencil.  The  glass 
should  then  be  put  aside  in  a  moderately  warm  place  until  the 
serum  is  quite  set  and  almost  dry ;  the  mantelpiece  in  a  room  of 
the  ordinary  temperature,  or  a  book-case,  answers  very  well,  the 
time  varying  from  twenty-four  to  forty-eight  hours,  depending  on 
the  warmth  and  dryness  of  the  atmosphere. 

"  Should  uric  acid  be  present  in  the  serum  in  quantity  above  a 
certain  small  amount,  noticed  below  {vide  work),  it  will  crystallize, 
and  during  its  crystallization  will  be  attracted  to  the  thread,  and 
assume  forms  not  unlike  that  presented  by  sugar-candy  on  a 
string.  This  may  then  be  examined  by  a  linear  magnifying  power 
of  about  fifty  or  sixty,  procured  with  an  inch  object-glass  and  low 
eye-piece,  or  a  single  lens  of  one- sixth  of  an  inch  focus  answers 
perfectly.  The  uric  acid  is  found  in  rhombs,  the  size  of  the 
crystals  varying  with  the  rapidity  with  which  the  drying  of  the 
serum  has  been  effected  and  the  quantity  of  uric  acid  in  the 
blood." 

To  ensure  perfect  success  in  this  experiment,  several  precau- 
tions are  necessary,  for  which  the  reader  is  referred  to  Garrod's 
work,  pp.  111-113. 


*  Op.  cit.,  1859. 
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With  a  view  to  the  prevention  of  gout,  rather  than  to  its  dia- 
gnosisj  when  actually  present,  although  perhaps  in  a  disguised  form, 
the  uric  acid  thread  experiment  is  not  a  very  delicate  test,  and  so 
far,  therefore,  its  value  is  less.  Dr.  Garrod  has  ascertained  that 
an  amount  of  uric  acid  equal  to  at  least  0  025  grains  in  1000 
grains  of  serum,  in  addition  to  the  trace  existing  in  health,  must 
accumulate  before  this  experiment  gives  indication  of  its  presence. 

When,  however,  premonitory  symptoms,  coupled  perhaps  with 
the  signal  given  by  this  test,  announce  that  gout  is  impending,  the 
resiilt  of  chemical  analysis  at  once  suggests  adequate  preventive 
measures. 

It  had  long  been  a  matter  of  familiar  experience  that  certain 
habits  of  life  predisposed  to  gout,  and  that  certain  other  habits  of 
an  opposite  character  had  an  opposite  tendency.  Indulgence  in 
animal  food,  more  particularly,  and  stimulating  drinks  ;  generally, 
in  point  of  fact,  what  is  called  '  rich  living,'  together  with  a  seden- 
tary, idle  life ;  these  are  the  acknowledged  parents  of  gout ;  and 
that  moderation  in  the  '  pleasures  of  the  table,'  even  abstinence, 
with  a  life  of  active  exercise,  has  no  such  offspring.  Luxury  and 
ease  have  long  since  been  mistrusted  as  unqualified  advantages 
compared  with  the  apparent  hardships  of  daily  bread,  earned  by 
daily  labour ;  so  much  so,  that  Abernethy's  pithy  advice,  "  Live 
on  sixpence  a  day,  and  earn  it,'' — pointing,  as  it  does,  to  the  two 
elements,  food  and  exertion,  in  relation  to  gout, — has  passed  into 
a  proverb. 

The  regulation  of  diet  by  exercise — of  bodily  supply  by 
expenditure — is,  therefore,  the  preventive  measure  furnished  by 
experience.  And  is  not  this  knowledge  quite  sufficient  for  prac- 
tical purposes?  Certainly  not.  It  affords  no  clue  to  the  right 
understanding  of  the  physiological  relation  subsisting  between  food 
and  exercise,  nor  of  the  pathological  relation  between  these 
hygienic  requirements  which  determines  the  rational  prevention  of 
gout.  It  is  the  peculiar  province  of  Science  to  supply  the  inter- 
pretation and  elucidate  the  significance  of  facts.  Knowledge  thus 
becomes  appreciated,  and  applied  because  appreciated. 
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Physiological  Chemistry  having  first  demonstrated  the  fact  that 
all  kinds  of  animal  food  more  especially  furnish  uric  acid  iu  their 
transit  through  the  body,  and  that  this  metamorphosis  is  princi- 
pally due  to  decomposition  of  the  muscular  textures ;  it  became 
obvious  that  the  balance  between  the  production  and  elimination 
of  uric  acid  can  alone  be  adjusted  and  regulated  by  a  supply  of 
animal  food  only  in  proportion  to  its  waste  by  bodily  exercise. 

Then  Chemical  Pathology  contributed  the  additional  and  com- 
plemental  fact,  that  uric  acid  existing  as  urate  of  soda  in  abnormal 
excess  in  the  blood,  is  the  materies  morbi  of  gout.  Obviously, 
therefore,  the  preventive  measure  which  should  be  directed  against 
such  accumulation  is  this  : — To  allow  only  that  particular  propor- 
tion of  animal  food  which,  with  daily  exercise  in  proportion,  will 
preserve  the  blood  free  from  uric  acid,  short  of  the  trace  existing 
even  in  health. 

Now  this  goes  a  step  beyond  mere  experience.  Guided  by  an 
exact  knowledge  of  the  essential  morbid  blood-condition  from 
whence  proceed  all  the  phenomena  of  gout,  we  are  enabled  so  to 
regulate  the  health  as  to  prevent  this  disease.  Exact  information 
of  this  blood-condition,  respecting  any  individual  in  question,  can 
be  readily  obtained  by  abstracting  a  very  small  quantity  of  blood 
for  analysis,  or  by  examining  the  serum  exuded  under  the  appli- 
cation of  a  blister. 

Moreover,  by  this  scientific  knowledge  we  are  led  to  rationally 
administer  certain  medicines  in  aid  of  our  hygienic  preventive 
measures.  Alkalies — of  which  the  bicarbonate  of  potash  is  perhaps 
the  most  efficacious  for  prolonged  use — may  be  administered  daily, 
to  neutralize  any  fresh  accession  of  acidj  and  colchicum,  as  a 
diuretic,  will  aid  the  elimination  of  urate  of  soda  by  the  kidneys. 
The  mineral  waters  of  Vichy,  Wies-Baden,  and  other  places  of 
known  repute,  owe  their  virtue  chiefly  to  similar  qualities  ;  but  in 
speaking  of  the  principle  of  prevention,  I  need  not  enter  further 
into  detail. 

To  illustrate  the  prophylactic  management  of  gout.  Dr.  Garrod 
relates  a  case,  on  the  authority  of  Sir  PI.  Halford,  in  which  col- 
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I  chicum  with  quinine  was  given,  in  moderate  doses,  daily  for  two 
'  years,  and  gout  prevented,  when  previously  scarcely  two  months 
(  elapsed  without  an  attack. 

This  regime,  practised  ere  chemistry  had  brought  to  light  the 
I  true  nature  of  gout,  was  a  tentative  method  only  of  prevention, 
I  pursued  by  the  blind  gropings  of  experience.    Yet  it  proved  suc- 
I  cessful.    How  much  more  surely  successful,  then,  may  not  it  and 
other  preventive  measures  become,  when  skilfully  guided  by  the 
recent  disclosures  of  chemical  pathology,  in  respect  of  this  disease  ? 

Regarded,  indeed,  in  all  its  bearings,  the  blood-pathology  of 
gout  is  the  most  unique  contribution  which  the  '  chemical  method 
of  investigation  has  hitherto  made  to  Preventive  Medicine. 


Etiological  Principle. 

Local  may  proceed  from  Constitutional  morbid  conditions ;  concluded  by  Injuries 
and  Diseases  of  the  Central  Nervous  System,  in  relation  to  disorder  of  the  Heart 
and  circulation ;  the  Lungs  and  respiration ;  the  Chylopoietic  viscera  and  the  process 
of  digestion ;  the  Organs  of  Excretion — kidneys  and  bladder,  skin — and  the  func- 
tions severally  of  these  organs ;  diseases  of  Nutrition ;  organs  of  Reproduction  and 
their  functional  derangements. 


I  insert  the  above  to  complete  the  design  of  this  chapter.  The 
pathology  of  the  Central  Nervous  System  repi'esents  those  injuries 
and  diseases  which,  from  their  predominant  influence  on  all  other 
organs  and  functions,  may  be  aptly  termed  '  constitutional'  morbid 
conditions;  but  the  limits  and  surgical  character  of  this  work 
forbid  me  entering  on  a  subject  so  extensive :  it  is  here  alluded  to 
only  in  further  illustration  of  that  general  Etiological  Principle 
which  has  been  already  considered,  and  to  fully  realize  which  the 
pathology  of  the  central  nervous  system  must  be  applied. 
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CHAPTER  IX. 

CONSTITUTIONAL  MAY  PROCEED   FROM  LOCAL   MORBID  CONDITIONS, 

Tliis  general  Priaciple  of  Etiology,  and  the  Principle  of  Prevention  also,  in  a 
measure,  illustrated  by  Injuries  of  Meclianism,  and  their  constitutional  effects  ' 
— Shock  (collapse,  prostration),  Reaction ;  Prostration  with  excitement,  and 
Tetanus ;  respectively  follovring  Wounds,  Burns,  Fractures,  and  Dislocations. 

Preventive  Measures. 

In  tracing  the  constitutional  effects  of  all  kinds  of  injuries,  and 
those  of  many  diseases  of  nutritionj  we  arrive  by  analysis  at  the 
converse  Etiological  Principle  to  that  advanced  in  the  preceding 
chapter.  I  shall,  therefore,  now  consider  the  evolution  of  Consti- 
tutional from  Local  morbid  conditions — local  internal  causes. 
And  firstly,  from  injuries. 

Clinical  observation  discovers  no  essential  difference  in  the  kind 
of  constitutional  functional  disturbance  induced  by  the  various 
kinds  of  injuries.  Pathologico-auatomically,  they  may  be  widely 
different ;  Pathologically,  they  all  agree  in  provoking  functional 
derangements  of  the  Nervous  System,  known  as  shock  (collapse, 
prostration),  reaction ;  prostration  with  excitement,  and  possibly 
tetanus. 

It  matters  little,  then,  what  kind  of  injury  we  select, — whether 
a  wound,  burn,  fracture,  or  dislocation,  as  our  starting  point  in  the 
history  of  shock  and  reaction,  &c. ;  that  special  case  will  sufficiently 
illustrate  the  same  general  Etiological  Principle — the  Local  origin 
of  Constitutional  functional  disease  or  disturbance,  in  this 
instance,  of  the  Nervous  System.  Take  a  common  case,  that  of 
burn,  superficial  but  extensive,  and  mark  the  kind  of  constitutional 
disorder  it  immediately  induces.  Many  such  cases  are  compared 
by  Mr.  Travers  in  his  work  on  "  Constitutional  Irritation." 

The  muslin  dress  of  a  middle-aged  lady,  the  mother  of  six 
children,  became  ignited  as  she  lay  upon  a  sofa  beside  the  fire; 
and  when  the  servants,  upon  hearing  her  shrieks,  entered  the 
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apartment,  her  person  was  literally  enveloped  in  flames.  Upon 
stripping  her,  almost  the  entire  surface  of  the  trunk  of  the  body 
was  denuded  of  cuticle.  She  shivered  as  if  from  a  sense  of  cold, 
and  from  the  moment  of  the  injury  her  pulse  was  so  much  con- 
tracted as  to  be  scarcely  perceptible,  and  very  soon  ceased  alto- 
gether. Her  mind,  although  distracted,  was  under  command  till 
within  a  short  period  of  her  dissolution,  which  was  preceded  by  a 
state  of  stupor,  and  took  place  twelve  hours  after  the  injury. 

Here,  then,  we  witness  the  phenomena  which  constitute  the 
shock  of  injury — namely,  failure  of  the  heart's  action,  accom- 
panied with  a  thready,  feeble  pulse,  coldness  and  pallidity,  with 
some  cerebral  disturbance,  ending  in  stupor  and  a  suspension  of 
the  cerebral  functions. 

Similar  phenomena  are  observed  after  other  kinds  of  injury. 
The  charge  of  a  musket,  consisting  of  slugs,  entered  the  thigh  of  a 
fine  lad,  thirteen  years  of  age.  The  entrance  wound  was  about  two 
inches  from  the  trochanter  major,  and  the  slugs  passed  obliquely 
across  the  limb.  The  femur  was  shattered.  There  had  been  no 
external  hemorrhage,  but  the  pulse  could  not  be  felt  at  the  wrist. 
The  boy's  countenance  was  pallid,  the  surface  cold,  and  the  pupils 
as  fully  dilated  as  if  under  the  influence  of  belladonna.  He  was  per- 
perfectly  rational  when  roused,  but  strongly  disposed  to  stupor ; 
made  no  complaint  of  pain,  but  was  troubled  with  insatiable  thirst. 
He  died  nine  hours  after  the  injury.  The  hip-joint  was  found  to  be 
uninjured,  but  the  trochanter  and  upper  part  of  the  femur  were  shat- 
tered to  fragments,  the  surrounding  muscles  extensively  lacerated, 
and  the  artery  torn  across.  The  efiusion  of  blood  was  inconsiderable, 
the  torn  ends  of  the  vessel  having  contracted  and  receded  to  a  dis- 
tance of  nearly  two  inches.  The  contents  of  the  head,  chest,  and  ab- 
domen were  perfectly  natural,  and  free  from  any  morbid  appearance- 

This  case,  then,  illustrating  the  phenomena  of  shock  proceed- 
ing from  a  lacerated  wound  and  comminuted  fracture,  shows  that 
such  constitutional  disturbance  is  appropriately  named  the  shock 
of  injury,  without  specifying  any  particular  kind  of  injury  as  being 
more  especially  its  cause. 

F  F 
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The  history  of  other  cases  exhibits  additional  derangements  of 
function,  which,  although  exceptional,  are  Constitutional  in  the 
sense  I  use  that  term.  For  example,  hiccup,  obstinate  vomiting, 
convulsions,  occur  in  some  cases ;  and  these,  again,  are  disturbances 
of  the  nervous  system.  Suppression  of  urine  sometimes  occurs,  and 
this  also  implies  the  failure  of  a  predominant  function,  that  of 
excretive  secretion,  in  its  most  important  mode  of  operation. 

These  and  other  symptoms  of  similar  import  are  familiar  to 
the  clinical  observer  in  cases  of  shock ;  but  the  more  prevalent 
condition  is  the  impression  made  on  the  '  nervous,'  and  thence  on 
the  Wascular  systems,'  as  denoted  by  failure  of  the  heart's  action, 
■with  a  cold,  pallid  skin,  cerebral  syncope,  and  soft,  sighing  respira- 
tion. From  this  state  of  collapse  or  prostration  the  patient  may 
never  rally,  or  a  natural  restorative  effort  may  ensue  in  a  period  vary- 
ing from  a  few  minutes  to  thirty-six  or  forty-eight  hours,  or  more. 

This  reaction,  as  it  is  termed,  of  course  implies  the  revival  of 
those  functions  which  have  been  temporarily  suspended.  Its  phe- 
nomena will  therefore  almost  be  presumed.  The  balance  of  the 
circulation  is  regained,  and  with  it  warmth  returns,  and  the  colour 
of  the  living  body  reappears.  The  cerebral  obscurity  clears  off.  If 
revival  be  incomplete,  then  a  mixed  state  of  prostration  with  reac- 
tion obtains.  The  pulse  is  rapid,  but  weak  and  liqmd ;  the  mind 
becomes  excited  and  bewildered  ;  the  manner  agitated  and  tremu- 
lous. The  patient  now  dozes  off,  then  flickers  up,  as  it  were,  sud- 
denly, only  again  to  wander,  and  again  arouse.  At  length  frenzy 
possibly,  subsiding  in  coma,  ends  in  death ;  or  ultimately,  reaction 
prevailing,  the  pulse  regains  its  force,  loses  its  frequency,  and 
health  is  re-established,  Mr.  Travers,  who  first  named  tliis  ordeal 
prostration  with  excitement,  drew  attention  to  it  by  cases,  since 
corroborated  by  the  experience  of  every  surgeon,  and  of  which  the 
following  one  shows  the  general  course  of  the  symptoms  : — 

A  stout  lad  of  fourteen  had  his  leg  jammed  by  a  piece  of 
timber  faUing  upon  it.  The  tibia  was  comminuted  rather  above 
its  middle.  The  integuments  on  the  fore  and  outer  part  of  the 
leg  were  separated  from  the  bone  and  muscles  from  a  little  below 
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the  tubercle  nearly  to  the  outer  malleolus,  and  the  extensor  muscles 
considerably  lacerated.  He  was  pale  and  sleepy  from  a  free 
hemorrhage.  Amputation  was  performed  at  midnight,  about  an 
inch  below  the  tubercle.  During  the  operation  he  became  very 
faint,  the  pulse  extremely  quick  and  sometimes  almost  impercep- 
tible. A  small  quantity  of  wine  and  twenty  drops  of  laudanum 
were  administered,  but  rejected  before  removal  to  his  bed. 

Five  A.M.  the  next  morning. — Has  been  restless  and  slightly 
delirious ;  frequent  muscular  catchings.  Seven  a.m. — Has  vomited 
again,  and  is  disturbed  by  the  convulsive  action  of  the  muscles. 
Laudanum,  twenty-five  minims,  given.  In  ten  minutes  a  tranquil 
sleep ;  pulse  sunk  to  ninety-four,  and  proportionately  fuller.  Two 
P.M. — Disposition  to  coma ;  rather  incoherent,  but  can  answer 
rationally  when  roused.  Five  p.m. — Lips  parched,  skin  hot  and 
dry,  pulse  increasing  in  fulness  and  frequency.  Six  p.m. — Has 
had  a  convulsive  attack,  apparently  epileptic ;  pulse  now  very  rapid, 
eyes  fixed,  profuse  perspiration,  breathing  quick  and  laborious. 
Nine  p,m, — Comatose,  does  not  answer  questions,  impatient 
of  being  disturbed.  Pulse  one  hundred,  soft;  skin  moist.  Bowels 
not  relieved  since  the  operation,  although  castor  oil  and  an  enema 
have  been  administered.  After  sleeping  ten  or  fifteen  minutes, 
he  suddenly  starts  up,  bawls  vehemently,  and  then  falls  back  on 
his  pillow.    Six  ounces  of  house  physic  given  as  an  enema. 

Following  day,  nine  a.m. — Continued  very  restless  until  six 
A.M.,  when  his  bowels  were  relieved  and  he  became  composed. 
Opium  one  quarter  of  a  grain,  and  castor  ten  grains,  as  a  bolus 
every  fourth  hour.  Two  p.m. — More  quiet  since  the  medicine, 
but  when  awake  is  some  time  before  he  can  give  a  rational  answer. 
Three  copious  pale  evacuations.  Ten  p.m. — Sleeps  soundly  for 
half  an  hour  together,  and  answers  readily. 

Next  day,  eight  a.m. — Passed  a  comparatively  good  night,  and 
IS  perfectly  sensible,  makes  no  complaint.  Pulse  one  hundred, 
tongue  less  coated,  no  evacuations  since  yesterday  afternoon, 
subsultushas  entirely  ceased.  Two  p.m. — The  enema  again  given, 
followed  by  two  copious  evacuations.    At  intervals  during  the 
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day  lie  slept  soundly.  Pulse  one  hundred,  full  and  soft ;  skin  still 
hot  and  dry,  tongue  much  cleaner,  no  anxiety  of  countenance. 

Eight  A.M.  on  the  following  morning. — Had  a  natural  motion, 
and  passed  a  comfortable  day. 

Seven  a.m.  the  next  morning. — Stump  examined,  and  no 
adhesion  about  any  part,  but  suppuration  profuse  and  fetid ;  edges 
of  the  wound  are  sloughing. 

The  constitutional  disturbance  more  and  more  subsided,  and 
in  the  course  of  a  week  the  slough  had  all  separated,  and  the 
entire  surface  was  granulating  kindly.  In  another  week  the  shell 
of  bone  was  found  not  yet  detached,  and  the  granulations  were 
exuberant.  After  a  month  more,  the  flake  of  bone  was  broken 
off  with  forceps,  and  a  healthy  surface  of  bone  exposed.  The 
wound  now  healed  rapidly,  and  very  soon  the  boy  left  the  hospital 
(St.  Thomas's). 

Such  are  the  ordinary  phenomena  of  shock  followed  by  reaction, 
and  such  the  phenomena  of  that  concurrence  known  as  prostration 
with  excitement — a  condition  in  which  sometimes  prostration  is  the 
prevailing  element,  sometimes  excitement — delirium  traumaticum 
— very  much  resembling  the  excitement  of  delirium  tremens,  as 
exhibited  by  the  young  and  vigorous. 

Now  these  are  illustrations  of  a  general  Etiological  Principle ; — 
the  Local  origin  of  Constitutional  functional  disease,  or  disturbance ; 
in  the  cases  adduced  of  the  Nervous  system  :  and  the  important 
question  is,  whether,  and  how  far,  such  disturbance  can  be  Prevented. 

For  this  purpose  it  should  be  borne  in  mind,  that  although 
shock  follows  injury  so  immediately  as  not  to  allow  of  the  pre- 
vention or  mitigation  of  its  instant  severity ;  yet  that  the  chance 
of  restorative  reaction  is  regulated  not  only  by  the  primary 
severity  of  shock,  but  also  by  its  subsequent  duration. 

Experience  further  shows  that  the  latter  element  is,  in  its 
turn,  regulated  chiefly  by  the  persistence  or  otherwise  of  the  '  cause 
in  operation,'  which  first  gave  the  shock.  Bad  news  will  cause 
the  susceptible  to  grow  pale  and  faint  in  a  moment,  soon  perhaps 
to  rally;  while  a  depressing  passion,  such  as  grief,  is  a  rooted 
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sorrow  which  permanently  weighs  upon  the  heart,  thus  precluding 
reaction.  Of  the  various  kinds  of  injury  also  to  which  the 
mechanism  of  the  body  is  exposed,  some,  such  as  wounds  and 
burns,  not  subsequently  exposed  to  the  air,  do  their  work  at  once ; 
others,  such  as  unreduced  fractures  and  dislocations,  continue  to 
operate,  by  laceration  and  pressure,  on  the  nervous  system.  Shock 
is  maintained,  and  reaction  is  much  postponed.  The  shell  of 
bone,  in  the  last  case,  during  the  slow  process  of  its  separation, 
postponed  reaction,  which,  however,  eventually  became  victorious ; 
and  daily  experience  supplies  similar  instances  of  persistent  pros- 
tration, by  virtue  of  its  causes  being  persistent  in  operation. 

The  question  of  reaction  therefore,  as  regulated  by  the 
duration  of  prostration,  refers  us  to  the  cause  or  causes  still  in 
operation. 

But  the  efficacious  removal  of  any  (persistent)  cause  of  (con- 
tinued) prostration,  presupposes  its  prior  detection,  at  the  earliest 
period,  if  possible,  of  its  operation  ; — implies  the  earliest,  as  well  as 
the  most  exact,  diagnosis. 

Unfortunately,  however,  those  injuries  only  which  immediately 
produce  their /mZ/  measure  of  shock — not  therefore  to  be  prevented 
or  mitigated — are  open  to  detection, — such  are  wounds  and  burns 
not  subsequently  exposed  to  the  air;  while  those  injuries,  the 
prostrating  effects  of  which  accumulate,  such  as  unreduced  fractures 
and  dislocations,  are  less  open  to  detection.  Nevertheless,  the 
tactus  eruditis  will  mostly  prove  sufficient  to  meet  any  difficulty 
of  diagnosis;  so  that,  with  rare  exceptions,  continued  prostration 
is  not,  or  need  not  be,  due  to  the  kind  of  injury  remaining  undis- 
covered. 

Whether,  when  discovered,  the  cause  or  causes  in  operation 
can  be  removed,  is  another  question,  and  the  one  immediately 
hearing  on  the  prevention  of  continued  prostration.  But  it  will 
be  answered  most  fully  by  considering  the  etiology  of  what  appears 
to  be  another  phase  of  this  constitutional  disturbance. 

Tetanus  is  manifested  by  certain  phenomena  of  the  '  nervous' 
and  '  muscular  syste  ms,'  which  are  apparently  allied  to  those  of 
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shock,  consequent  on  injury.  This  latter  condition  ordinarily 
denotes  a  failure  of  the  heart's  action,  with  perhaps  a  suspension  of 
consciousness,  together  with  a  loss  of  sensibility  and  the  power 
of  voluntary  motion ;  but  in  some  cases  involuntary  excito- 
motion  is  exhibited,  by  hiccup,  vomiting,  and  even  general  con- 
vulsions. Tetanus  {thvcj,  to  stretch)  signifies  a  violent  and  in- 
voluntary contraction  of  the  voluntary  muscles,  attended  with 
severe  pain  and  rigidity.  The  spasmodic  contractions  having 
commenced,  never  entirely  relax  throughout  the  course  of  the 
disease;  they  are  tonic,  thus  distinguishing  them  from  ordinary 
convulsions,  as  in  hysteria;  and  consciousness  is  retained  to  the 
last,  thns  distinguishing  the  tetanic  from  epileptic  convulsions, 
and  from  those  of  hydrophobia. 

Tetanus  approaches  and  proceeds  by  the  following  series  of 
spasmodic  contractions,  each  persisting  in  the  order  of  their  suc- 
cession : — Stiffness  is  first  experienced  about  the  root  of  the  tongue, 
which  is  usually  retracted.  Articulation  therefore  is  imperfect. 
A  sense  of  painful  rigidity  in  the  posterior  muscles  of  the  neck, 
and  some  difficulty  in  moving  the  jaw,  are  soon  experienced.  If 
the  jaw  be  fixed  and  tetanus  proceeds  no  farther,  it  is  known  by 
the  name  of  trismus,  or  lock-jaw.  Generally  speaking,  other  sets 
of  muscles  become  involved.  Deglutition  is  accomplished  with 
great  difficulty,  and  fluids  are  convulsively  ejected  when  any 
attempt  is  made  to  swallow  them.  So  far  tetanus  resembles 
hydrophobia.  Even  the  sight  of  fluids  may  occasion  dread, — 
another  point  of  resemblance.  Yet  in  no  other  respect  is  there 
any  similarity  between  these  diseases.  No  foaming  at  the  mouth 
of  a  thick  mucus,  with  constant  movement  of  the  jaw  to  extricate 
it,  is  ever  witnessed,  as  in  hydrophobia.  Other  peculiarities  super- 
vene. Pain  strikes  through  the  body  from  the  ensiform  cartilage 
backwards  to  the  spine,  and  being  accompanied  with  intense  spasm 
of  the  diaphragm,  occasions  agonizing  dyspnoea,  which  has  been 
compared  to  that  of  hydrophobia.  Very  soon  the  muscles  of 
the  back  contract,  and  with  such  violence  that  the  body  is  drawn 
into  the  form  of  an  arch  resting  on  the  head  and  buttocks  (opis- 
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thotonos)  ;  or  the  abdominal  muscles  contracting,  become  as  bard 
as  a  table,  and  draw  the  body  forward  (emprosthotonos).  During 
these  spasms,  the  rectus  muscle  has  been  torn  with  the  violence 
of  its  contractions.  The  body  is  sometimes  bent  to  one  side 
(pleurosthotonos).  Next  in  order,  the  muscles  of  the  lower  ex- 
tremities are  involved ;  and  lastly,  those  of  the  upper,  excepting 
the  fingers,  which  generally  remain  movable  to  the  last.  The 
tongue  also  is  rarely  involved,  although  it  may  be  thrust  violently 
against  the  teeth  and  be  much  lacerated. 

Such  is  the  ordinary  course  of  events  in  tetanus.  They  con- 
stitute one  continued  manifestation  of  spinal  excito-motion,  without 
suspension  of  the  cerebral  functions ;  but,  as  would  be  expected, 
the  tetanic  spasms — ^violent  and  continuous — provoke  general  dis- 
turbance of  the  organic  functions.  Thus,  the  respiration  being 
much  embarrassed,  the  heart  beats  more  quickly  and  forcibly,  giving 
to  the  pulse  similar  characters ;  but  they  are  eventually  succeeded 
by  feebleness  and  irregularity.  The  urine  is  perhaps  scanty  and 
high-coloured,  and  is  sometimes  retained  or  voided  in  small  quan- 
tities, while  the  skin  pours  forth  abundantly  a  sour-smelling  sweat. 
Lastly,  obstinate  constipation  is  a  constant  and  significant  symptom 
throughout  this  disease ;  and  should  an  evacuation  occur,  it  is  sin- 
gularly ofiensive.  "  I  remember,^'  says  Abernethy,  "  on  one  occa- 
sion, asking  an  old  nurse  what  sort  of  evacuations  had  come  from 
a  tetanic  patient,  who  for  a  week  had  no  relief  from  the  bowels ; 
'  Lord,  sir,'  she  replied,  '  they  are  not  stools,  they  are  sloughs.'  " 

Fortunately,  from  such  misery  the  sufiierer  is  released  by  death 
within  one,  two,  three  or  four  days,  or  it  may  be  in  about  a  week, 
although  in  some  cases  much  later.  The  tetanic  contractions  may 
subside  and  life  be  spared ;  and  considerable  experience  shows  that 
this  happy  issue  is  mostly  granted  to  the  few  who  survived  the 
ninth  day. 

Now  the  question  of  Prevention  presses ;  for  tetanus  is  rarely 
curable  or  recoverable. 

Certain  causes  of  tetanus  are  beyond  our  control.  This  dis- 
ease is  more  prevalent  in  warm  climates  and  in  marshy  districts. 
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also  near  the  sea-coast,  than  inland.  No  period  of  life  is  exempt, 
although  perhaps  infancy  and  middle  age  are  most  subject ;  while, 
as  to  sex,  males  are  most  liable.  Under  these  circumstances, 
tetanus  arises  from  other  causes  than  injury;  and  the  origin  of 
this  idiopathic  form  of  the  disease  is  obviously,  for  the  most  part, 
beyond  human  anticipation. 

Traumatic  tetanus,  resulting  from  various  kinds  of  injury,  is 
at  once  an  illustration  of  constitutional  disturbance  arising  from 
local  causes,  and  of  causes  the  continued  operation  of  which  can 
be  prevented.  But  the  etiology  of  traumatic  tetanus  is  a  subject 
of  wide  extent.  No  kind  of  injury  is  without  some  tetanic  danger ; — 
from  the  most  trifling  scratch  to  the  most  terrible  laceration  tetanus 
may  ensue,  yet  not  with  equal  probability.  What,  then,  are  the 
injuries  from  which  this  disease  occurs  most  frequently  ?  They 
are  those  which,  as  regards  their  nature,  extent,  and  situation,  are 
most  conducive  to  the  continuance  of  shock.  This,  at  least,  is 
the  conclusion  to  which  my  own  observations  point.  Tetanus  and 
persistent  shock,  terminating  in  convulsions,  are  alike  induced  by 
whatever  continues  to  irritate  any  portion  of  the  Nervous  System. 

Sometimes  trismus  and  general  tetanic  twitches  supervene  on 
continued  prostration,  and  remaining  associated  with  it,  constitute  a 
variety  of  '  prostration  with  excitement.'  The  excitement  is  tetanic. 
Such  were  the  phenomena  I  observed  during  the  coui'se  of  a  severe 
burn,  lately  under  the  care  of  Dr.  A.  Marsden  in  the  Royal  Free 
Hospital.  The  burn  extended  over  the  toes  and  instep  of  the 
right  foot  and  lower  part  of  the  leg.  Its  depth  was  to  Dupuytren's 
fifth  degree.  The  annular  ligament  was  destroyed,  the  interior  of 
the  ankle-joint  exposed,  as  also  were  the  carpal  bones,  and  the  nails 
were  burnt  away.  An  attempt  was  made  to  save  this  foot,  which 
would,  I  believe,  have  proved  successful,  with  the  removal  of  por- 
tions of  bone;  but  the  patient,  a  middle-aged  woman,  was  fat  and 
flabby,  and  a  hard  drinker.  Prostration  continued,  and  in  a  few 
days  partial  trismus,  with  tetanic  twitches  of  the  arms  and  hands, 
set  in.  The  patient's  mind  wandered ;  she  frequently  raised  her 
head,  uttered  a  few  words,  and  then  dropped  on  to  the  pillow, 
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turning  her  eyes  right  and  left  with  restless  agitation,  I  suggested 
■  to  Dr.  Marsden,  who  was  good  enough  to  ask  my  opinion,  that 
;  amputation  might  be  deferred,  and  that  a  grain  of  opium,  with 

ten  grains  of  castor,  be  given  every  four  hours.    The  trismus 

never  became  complete,  nor  the  tetanic  twitches  more  general; 

but  this  condition  lasted  for  more  than  a  week,  with  continued 

prostration,  when  the  woman  died  exhausted. 

In  other  cases  of  continued  irritation  pure  tetanus  supervenes. 
A  man  died  of  universal  tetanus  in  a  few  hours  after  an 

oblique  fracture  of  the  thigh-bone,  which  penetrating  the  rectus 

muscle,  was  continually  playing  through  its  belly  with  a  see-saw* 

motion. 

A  man  having  a  simple  fracture  of  the  femur,  and  who 
appeared  to  be  doing  well  for  four  days,  was  seized  on  a  sudden 
with  lock-jaw,  and  died  in  three  days  of  acute  universal  tetanus. 
Examination  showed  that  the  upper  fragment  of  the  bone,  obliquely 
fractured,  had  perforated  and  left  a  detached  spiculum  of  consider- 
able size  transfixing  the  vastus  internus  muscle.f 

The  alliance  of  tetanus  and  continued  prostration  is  thus  indi- 
cated by  clinical  observation,  and  also  the  origin  of  both  from  con- 
tinued nervous  irritation.  A  further  investigation  of  the  known 
causes  of  traumatic  tetanus  shows  the  influence  of  texture,  together 
with  that  due  to  the  kind  and  extent  of  injury. 

Bums,  we  have  seen,  induce  tetanus.  Wounds  also,  whether 
unhealthy,  healthy,  or  healed,  tend  to  induce  this  constitutional 
disturbance.  In  one  case,  related  by  Hennen,  cicatrization  was 
completed  on  the  same  day  that  life  terminated ;  and  Dr,  Elliotson 
observes,  the  disease  has  sometimes  declined  and  ceased,  although 
the  wound  daily  grew  worse.  The  size  of  the  wound  is  immaterial. 
Large  amputations,  or  the  removal  of  a  breast  or  testicle,  are 
known  causes ;  so  also  the  operation  for  fistula  in  ano,  the  irrita- 
tion of  a  seton  in  the  neck,  or  extraction  of  a  tooth,  have  occa- 


*  Constitutional  Irritation.    A  further  Inquiry,  1835.    Travers,  p,  292. 

t  Ibid,  p.  315. 
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sioned  tetanus.  Nay,  more,  a  scratcli  of  the  thumb,  made  by  a 
broken  plate,  proved  fatal  in  a  quarter  of  an  hour;  and  in  some 
cases  a  slight  blow,  as  by  a  whip-lash  under  the  eye,  although  the 
skin  may  be  unbroken,  has  been  followed  by  tetanus. 

The  kind  of  wound  and  the  textures  involved  are  all-important 
circumstances  for  consideration.  Punctured,  lacerated,  and  con- 
tused wounds,  more  especially  of  the  hand  or  thumb,  of  the  sole 
of  the  foot,  or  of  the  toes,  have  a  tetanic  tendency.  Unyield- 
ing fibrous  textures  are  peculiarly  revengeful  in  this  respect. 
Compound  fractures  and  dislocations,  rather  than  simple,  are 
threatening  complications;  and  they  are  more  so  if  the  fracture 
be  oblique  and  playful  among  nerves  and  muscles,  or  if  the  dis- 
location be  that  of  a  ginglymoid  joints  as  of  the  thumb. 

These  are  the  more  frequent  causes  of  traumatic  tetanus, 
and,  observing  their  general  character,  they  all  concur  in  producing 
considerable  nervous  prostration  as  the  immediate  effect  of  their 
operation.  So  far  tetanus  cannot  be  prevented.  But  this  first 
impression  is  (necessarily)  aggravated  by  continued  irritation, 
should  the  cause,  whatever  it  be,  continue  to  operate.  Witness 
the  see-saw  action  of  fragments  of  bone  in  the  two  cases  I  have 
mentioned. 

Fortunately,  some  time  usually  elapses  between  the  occurrence 
of  the  local  injury  and  the  commencement  of  actual  tetanus,  and 
this  probationary  period  has  its  average  limits  of  duration.  In 
one  thousand  cases,  collected  by  Sir  James  Macgregor  during  the 
Peninsular  War,  none  occurred  after  the  twenty-second  day.*  No 
case  after  the  fifteenth  day,  was  the  observation  of  Larrey,  during 
the  French  campaign  in  Egypt.f  These  were  the  limits  of  pro- 
bation. Therefore,  knowing  the  kinds  of  injury  which  most  fre- 
quently induce  tetanus,  here  is  an  interval,  variable  in  duration  it 
IS  true,  but  still  a  period  between  the  local  injury  and  the  com- 
mencement of  tetanus,  during  which  opportunity  is  afforded  for 


*  Med.-Cliir.  Trans.,  vol.  vi.,  p.  453. 
t  Mem.  de  Clm-.  Militaire,  t.  i.,  p.  2G3. 
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removiug  any  cause  iu  operation,  provided  only  it  be  detected,  and 
sufficiently  early. 

Now,  excepting  the  influence  of  constitutional  predisposition, 
which  is  beyond  our  control,  all  local  causes  can,  in  most  cases, 
be  readily  discovered  and  removed.  Wounds  may  be  thoroughly 
cleansed  of  foreign  bodies,  and  the  parts  adjusted.  Swelling,  under 
tight,  unyielding  textures,  may  be  relieved  by  incisions.  Burnt 
surfaces  may  be  efiFectually  protected  from  the  influence  of  the  air. 
Most  compound  fractures  and  dislocations  can  be  soon  detected, 
reduced,  and  kept  in  position. 

I  subjoin  four  cases,  two  of  incipient  trismus,  and  two  of 
incipient  general  tetanus,  which  seem  to  me  to  convey  this 
instruction.    They  occurred  in  the  practice  of  Mr.  Travers. 

A  stableman  had  a  tense  circumscribed  hypogastric  swelling, 
corresponding  to  the  sheath  of  the  right  rectus  abdominis 
muscle.  It  followed  the  kick  of  a  horse  in  the  right  groin  a  few 
days  previously.  The  general  health  remained  undisturbed,  fluc- 
tuation could  not  be  detected,  and  some  doubts  were  entertained 
of  its  being  a  ventral  rupture,  when  he  was  suddenly  seized  with 
trismus.  The  swelling  was  immediately  punctured,  and  then  freely 
incised,  whereby  half  a  teacupful  of  pus  escaped,  the  spasm  sub- 
sided, and  left  him  entirely  after  a  day  or  two. 

A  stout  man,  aged  twenty-seven,  received  a  lacerated  wound 
of  the  hand.  In  forty-four  days  he  was  seized  with  trismus, 
which  ceased  with  the  discharge  of  a  deep  fascial  abscess  of  the 
fore-arm. 

A  man,  aged  twenty-eight,  received  a  gunshot  wound  of 
the  hand,  with  fracture  and  dislocation  of  the  wrist  and  meta- 
carpal bones ;  he  became  tetanic  on  the  fourth  day.  Complete 
relief  of  the  symptoms  was  obtained  by  incision  of  an  abscess  of 
the  fore-arm  at  the  end  of  eighteen  days. 

A  farm-servant  was  attacked  with  tetanus,  threatening 
suffocation  from  spasms  of  the  diaphragm,  in  consequence  of  a 
wound  four  inches  long  in  the  right  buttock.  Tetanic  symptoms 
commenced  in  twelve  days,  and  the  disease  yielded  to  extensive 
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and  repeated  divisions  of  the  integuments  beneath  which  matter 
had  collected. 

These  cases  actually  overprove  the  preventibility  of  tetanus,  by 
removing  the  causes  in  operation :  they  prove  also  the  possibility 
of  recovery  from  this  disease  when  its  causes  are  promptly  removed. 
Are  there  any  other  causes  possibly  in  operation  besides  the  local 
injury  ?  I  have  said  that  constipation  is  constant  and  significant ; 
significant,  partly  because  constant,  and  also  because  of  the  peculiar 
matter  voided  when  an  evacuation  does  occur.  More  than  thirty 
years  since,  Abernethy  proposed  for  the  consideration  of  surgeons 
this  question — whether  the  disordered  condition  of  the  digestive 
organs,  established  during  the  irritative  state  of  the  wound,  may 
not  be  the  occasion  of  tetanus,  when  that  irritation  has  itself  ceased  ? 
If,  he  adds,  this  proposition  be  established,  the  very  important 
conclusion  follows,  that  by  preventing  the  disordered  condition  of 
the  digestive  oi'gans,  you  would  prevent  tetanus.  What,  then,  is 
this  condition,  as  disclosed  by  post-mortem  examination  ? 

In  several  cases  the  intestines  have  been  found  much  inflamed, 
and  in  two  a  yellow,  waxy  fluid,  of  a  peculiar  ofi'ensive  odour, 
covered  their  internal  surface.*  The  pharynx  and  oesophagus  may 
be  much  contracted,  and  contain  a  viscid  reddish  mucus.  (Larrey.)t 

Inflammation  apparently  extends  to  the  cardiac  portion  of  the 
stomach ;  but  this  is  not  peculiar  to  tenanus ;  it  has  been  found 
also  in  cases  of  hydrophobia,  as  well  as  in  other  diseases.  The 
veins  within  the  vertebral  canal  are  sometimes  turgid  with  blood. 
In  a  case  of  strangulated  femoral  hernia,  on  which  I  operated,  aU 
went  on  favourably  for  a  week,  and  the  incision  had  nearly  healed, 
when  suddenly  the  most  violent  tetanus  set  in,  beginning  with 
lock-jaw,  proceeding  to  appalling  opisthotonos,  and  terminating 
fatally  on  the  fourth  day,  by  which  time  the  wound  had  reopened 
and  become  gangrenous.  I  carefully  examined  the  cei-ebro-spinal 
axis  throughout  its  whole  extent.    The  intra-spinal  veins  were 


*  Med.-Chir.  Traus.,  vol.  vii.,  p.  475. 
t  M6m.  de  Chir.  Militaire,  I.  iii.,  p.  287. 
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engorged  with  bloodj  but  not  those  of  the  cord  itself.  Hydro- 
pliobia  has  the  reputation  of  being  associated  with  congestion  of 
the  vessels  of  the  spinal  cord. 

In  conclusion;  our  present  knowledge  of  the  pathology  of 
Tetanus  being  fairly  interpreted,  points  to  the  continuance  of 
nervous  ii-ritation,  and  thence  to  the  kind  and  extent  of  the  local 
iujiu-y,  and  to  the  textures  involved  as  the  immediate  cause  of 
traumatic  tetanus.    Coupled  therewith  is  the  peculiar  constipation 
1  which  perhaps  precedes,  and  certainly  accompanies,  the  disease. 
'  This  local  and  this  general  condition  admit  of  timely  intervention, 
J  and  so  far  our  etiological  knowledge  may  be  preventive,  or  at  least 
£  anticipatory,  of  the  full  development  of  tetanus. 

These  considerations  are  most  important,  for  I  am  sure  that 
t  every  practical  surgeon  will  concur  in  acknowledging  the  hope- 
1  lessness  of  all  known  medical  treatment  when  tetanus  is  fully 
(  developed,  and  the  equal  uselessness  in  such  case  of  any  surgical 
c  operation  to  relieve  the  symptoms  of,  much  more  to  cure,  this 
deadly  disease. 
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CHAPTER  X. 

THE  ETIOLOGICAL  PRINCIPLE  ADVANCED  IN  THE  PKECEDING  CHAPTER 
FURTHER  ILLUSTRATED  BY  DISEASES  OF  NUTRITION,  THOSE  OF 
OTHER  FUNCTIONS,  AND  BY  CONTAGION  ;  SEVERALLY,  IN  RE- 
LATION   TO   THEIR   CONSTITUTIONAL  CONSEQUENCES. 

Yarious  (Constitutional)  Disturbances  of  the  Blood,  Nervous,  and  Vascular 
Systems,  i.e., 'Fevers — inflammatory,  hectic,  and  gangrenous  typhoid — arise 
from  inflammation,  suppuration,  and  mortification,  respectively. 
Various  (Constitutional)  Blood-diseases  arise  from  other  perversions  of  Nutrition 
besides  that  of  inflammation;  also  from  those  of  the  Digestive  process. 
Excretion,  and  Respiration,  respectively. 
Various  (Constitutional)  Blood-diseases  arise  from  Contagion,  illustrated  by — 

Contagious  matter  derived  from  Animals : — Hydrophobia,  Snake-bites, 

Malignant  Pustule,  Glanders,  Vaccinia. 
Contagious  matter  derived  from  the  Human  Species : — Hospital  Gran- 
grene.  Puerperal  Fever;  Primary  Syphilis — Chancres  and  Buboes. 


The  Pathological  Principle  which  guides  the  Preventive  View  of  these  Diseases. 
This  presupposes  a  sufficiently  early  and  exact  detection  and  discrimination 
— Diagnosis,  of  each  one. 
Preventive  Measures. 

The  Local  origin  of  Constitutional  Disease  is  further  illustrated,  as 
a  General  Principle  of  Etiology,  by  Diseases  of  Nutrition  and  tlie 
Constitutional  Disturbances  they  induce. 

Three  '  constitutional  tissues,'  the  blood,  nervous,  and  vascular  a 
systems,  in  conjunction  with  all  other  tissues,  co-operate  to  fulfil  the 
compound  function  of  healthy  (textural)  nutrition ;  and  due  know- 
ledge of  this  department  of  Physiology  will  enable  us  to  interpret 
rightly  the  phenomena  of  Inflammation — the  most  frequent  de- 
parture from,  and  perversion  of,  the  process  of  textural  assimilation. 

Observe,  then,  the  process  of  nutrition,  so  far  as  it  can  be  traced 
in  those  tissues  which,  being  situated  on  the  surface  of  the  body,  are 
open  to  observation.  Epidermic  tissues,  such  as  scarf-skin  or  cuticle, 


CONSTITUTIONAL  FROM  LOCAL  MORBID  CONDITIONS.  447 


hairs  and  nails,  are  thus  patent.  The  scarf-skin,  for  example,  is  a 
layer  of  cells  overlying  the  sensitive  and  vascular  true  skin,  from 
which  a  nutritive  plasma  perpetually  exudes,  in  which  the  cells 
are  formed.  Let  a  portion  of  cuticle  be  removed  by  a  blister  or 
a  slight  burn,  and  the  exposed  surface  of  true  skin  is  found  to  be 
constantly  bathed  with  this  nutritive  fluid.  If  sponged  dry,  the 
surface  immediately  perspires,  as  it  were,  and  moistens  again. 
The  cells  first  formed  in  this  fluid  are  soft  and  round,  as  seen 
under  the  microscope  in  the  newly-formed  cuticle.  I  have 
observed  similar  cells  in  the  thin  new  cuticle  which  accompanies 
the  formation  of  true  skin  around  the  margin  of  a  healthy  healing 
ulcer.  These  round,  soft  cells  give  place  to  others  underneath ;  and 
as  the  former  pass  up  from  the  true  skin,  they  become  dry,  hard, 
and  flattened,  and  acqtdre  the  characters  of  ordinary  scaly  epithe- 
hum,  which  eventually  disintegrates  and  desquamates  from  off"  the 
surface  of  the  body.  This  process  is  always  going  on,  and  the 
cuticle  coming  ofi"  more  or  less  perceptibly,  by  the  decay,  death,  and 
shedding  of  the  cuticular  cells ;  they  having  previously  served  the 
function  of  protecting  the  subjacent  true  skin.  Death,  decay,  and 
disintegration,  by  the  exercise  of  function,  may  be  inferred,  if  not 
seen,  to  be  proceeding  in  all  other  tissues. 

But  constant  waste,  consequent  on  the  exercise  of  func- 
tion, implies  constant  repair;  and  the  reparative  material  can 
only  come  from  the  blood.  This  vital  fluid  must  therefore  present 
an  appropriate  composition  for  the  repair  of  each  component 
tissue  of  the  body,  and  must  also  be  supplied  in  adequate  quantity 
thereto,  as  all  are  undergoing  incessant  destruction. 

Assuming  this  twofold  condition  of  quality  and  quantity  due 
to  each  of  the  tissues,  they,  on  their  part,  severally  select  and 
secrete  from  the  blood-vascular  system,  as  the  common  reservoir, 
that  kind  and  amount  of  plasma  which  is  appropriate  for  their 
individual  nutritive  maintenance.  The  blood  is  thus  left  reduced 
m  quantity,  and  deprived  of  those  constituents  which  have  entered 
into  the  formation  of  the  tissues.  But  observe,  as  each  tissue 
^aws  its  own  particular  nourishment,  the  residual  mass  of  blood 


448 


PRINCIPLES  OF  SURGERY. 


(in  circulation)  becomes  relatively  adapted  for  the  proper  nourish- 
ment of  those  tissues  which  have  dissimilar  composition.  The 
tissues  severally  act  (functionally)  as  '  excreting'  organs.  The 
blood  of  the  part,  reduced  in  quantity,  but  improved  in  quality 
relatively  for  the  nourishment  of  other  tissues,  is  also  maintained 
by  the  co-operation  of  other  functions — digestion,  secretion,  and 
respiration — while  its  circulation  is  regulated  by  the  agency  of  the 
nervous  system.  Again  and  again  is  this  fluid  replenished  and 
renovated,  distributed  to  every  part  of  the  body,  each  tissue  claim- 
ing and  retaining  that  quantity  of  the  common  pabulum  which 
may  be  necessary,  and  selecting  those  ingredients  which  enter  into 
its  own  formation,  to  repair  its  waste  and  thereby  maintain  its 
substance. 

It  would,  therefore,  be  anticipated  that  any  increased  demand — 
i.  e.,  beyond  that  of  mere  '  maintenance,'  as  by  '  growth'  and  '  deve- 
lopment^— necessarily  implies  at  least  an  increased  supply  of  blood 
to  the  part  undergoing  such  changes,  and  perhaps,  also,  a  different 
quality  of  blood  supplied  to  meet  these  additional  requirements. 
Indeed,  ever  moving  and  vibratile  as  are  the  leaves  of  an  aspen 
tree  on  a  breathless  summer's  day,  so  likewise  changeful  is  the 
nice  adjustment  and  equilibrium  of  nutrition.  The  balance  of 
maintenance  could  never  be  preserved  from  hour  to  hour,  scarcely 
from  minute  to  minute,  without  a  corresponding  capacity  in  the 
circulatory  system  to  satisfy  variable  demands.  And  not  a  sensa- 
tion thrilling,  not  a  thought  inspiring,  nor  an  emotion  agitating 
ever  so  gently,  but  forthwith  there  is  a  flush  of  arterial  blood  with 
life-giving  energy,  manifesting  the  wide-spreading  influence  of  the 
nervous  system.  In  some  instances  this  rush  of  blood  is  visible 
■ — in  blushing,  for  example.  By  analogy,  is  it  not  probable 
that  any  act  of  volition  in  like  manner  relaxes  and  enlarges  the 
blood-vessels  of  the  muscle  or  muscles  to  which  it  is  directed, 
through  the  medium  of  those  nerves  that  are  distributed  thereto  ? 
The  flow  of  nervous  influence,  or  vis  nervosa,  which  excites  con- 
traction of  the  voluntary  muscular  fibres,  simultaneously  relaxes 
the  involuntary  fibres  of  the  smaller  vessels,  not  to  say  the  capil- 
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laries.    The  waste  of  muscular  tissue  incurred  by  each  momentary 
movement,  and  therefore  more  so  by  continued  exercise,  is  thus 
repaired  by  an  adequate  flow  of  blood.   Adequate,  because  propor- 
•  tionate  to  the  act  of  volition,  as  is  the  exercise  and  consequent 
waste,  proportionate  also  (to  the  act  of  volition)  is  the  enlarge- 
ment of  the  vessels  and  consequent  flow  of  blood.   '  Determination' 
I  of  blood  it  may  be  called.    But  this  influence  through  the  agency 
(  of  the  nervous  system  by  the  act  of  volition  is  probable  only,  not 
;  actually  demonstrated. 

It  would  appear  that  emotional  influence  is  not  limited  to  appor- 
:  tioning  the  supply  of  blood,  and  thence  the  quantity  of  growih ; 
1  the  quality  also  pi'oduced  is  in  a  measure  regulated  thereby.  For 
(  example,  a  fatty  tumour  was  removed  by  Mr.  Lawrence,  several 
;  years  ago,  from  a  woman's  shoulder ;  and  when  the  wound  had  healed 
:  soundly,  she  imagined  the  tumour  to  have  been  a  cancer,  and  that 
i  it  would  return.    By  accident,  Mr.  Paget  saw  her  some  montlis 
:  afterwards,  and  she  had  a  large  and  firm  painful  tumour  in  her 
1  breast,  which  was  not  removed,  for  its  nature  was  obscure  and  h.er 
;  general  health  unfavourable.    Some  months  subsequently,  having 
'  become  Mr.  Paget's  patient  at  the  Finsbury  Dispensary,  her  health 
!  had  much  improved,  but  the  hard  lump  in  her  breast  still  remained, 
as  large  as  an  egg,  and  just  like  a  portion  of  indurated  mammary 
.  gland.    She  was  assured  by  Mr.  Paget  that  her  supposed  cancer 
would  disappear ;  and  it  did  become  very  much  smaller,  without 
any  help  from  medicine.    As  this  tumour  had  arisen  under  the 
influence  of  fear,  so  it  very  nearly  subsided  under  that  of  confi- 
dence.   The  patient  was  lost  sight  of  before  the  tumour  had  been 
c  completely  absorbed. 

In  this  summary  of  the  process  of  Nutrition,  we  recognise  a 
::  mutual  relation  subsisting  between  the  '  blood/  its  '  vessels,'  the 
'  nervous  system,'  and  the  '  textures,'  in  respect  of  the  quality  and 
>\  quantity  of  blood  supplied  to  the  various  parts  of  the  body  for 
their  nutritive  maintenance ;  and  we  further  recognise  adequate 
provision  for  the  extra  demands  of  growth,  whereby  blood  is  duly 
determined  to  parts  growing. 

G  G 
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Different  periods  of  life  therefore  imply  different  degrees  of 
activity  in  the  function  of  Nutrition  ;  and,  when  the  body  is  grow- 
ing, there  is  a  corresponding  liability  to  overflow  of  nutritive 
material,  accompanied  with  constitutional  disturbance,  as  exem- 
plified by  croup,  scrofulous  and  tuberculous  deposits  in  the  lungs 
and  mesenteric  glands. 

Inflammation. — The  transition  from  '  determination  of  blood' 
to  'inflammation,'  is  happily  introduced  by  the  original  observa- 
tions of  John  Hunter. 

"  The  very  first  act  of  the  vessels  when  the  stimulus  which 
excites  inflammation  is  applied,  is,  I  believe,  exactly  similar  to  a 
blush.  It  is,  I  believe,  simply  an  increase  or  distension  beyond 
their  natural  size.  This  effect  vre  see  takes  place  upon  many 
occasions  :  gentle  friction  on  the  skin  produces  it  j  gently  stimu- 
lating medicines  have  the  same  effect.  A  warm  glow  is  the  con- 
sequence, similar  to  that  of  the  cheek  in  a  blush  ;  and  if  either  of 
these  be  increased  or  continued,  real  inflammation  will  be  the  con- 
sequence, as  well  as  excoriation,  suppuration,  and  ulceration.  This 
effect  we  often  see,  even  where  considerable  mischief  has  been 
done ;  and  I  believe  it  is  what  always  terminates  the  boundaries 
of  true  inflammation.  A  musket-ball  shall  pass  a  considerable 
way  under  the  skin — ^perhaps  half-way  round  the  body — which 
shall  be  dfectTvered  and  traced  by  a  red  band  in  the  skin,  not  in 
the  least  hard,  only  a  little  tender  to  the  touch ;  and  it  shall  sub- 
side without  extending  further.  This  appearance  I  shall  term  a 
blush  ;  for  although  this  may  be  reckoned  the  first  act  of  inflam- 
mation, yet  I  would  not  call  it  inflammation,  having  produced  no 
lasting  effect :  T  should  rather  say  that  inflammation  sets  out 
from  this  point,  and  that  afterwards  a  new  action  begins,  which  is 
probably  first  a  separation  of  the  coagulating  lymph,  and  the 
throwing  it  out  of  the  vessels."* 

Hunter  froze  the  ear  of  a  rabbit  and  thawed  it  again  :  acute 
inflammation  supervened,  with  increased  heat,  and  considerable 


*  On  the  Blood.    Inflammation  and  Gunshot  Wounds,  1794,  p.  279. 
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t  thickening  of  the  part.  The  rabbit  was  killed  when  its  ear  was 
:  at  the  height  of  inflammation.  The  head  was  then  injected,  and 
!  the  two  ears  were  removed  and  dried.  The  uninflamed  ear  dried 
I  clear  and  transparent ;  its  vessels  were  distinctly  seen  ramifj'ing 
1  through  its  substance ;  but  the  inflamed  ear  dried  thicker  and 
1  more  opaque,  and  its  arteries  were  considerably  larger. 

I  gather  from  these  obsei'vations  that  Hunter  considered  in- 
( cipient  inflammation  to  be  a  flow  of  blood,  persisting, — determina- 
ttion  of  blood,  persisting,  as  a  blush  of  redness,  with  heat,  not  to 
;  say  pain ;  and  that  the  turgid  vessels  relieve  themselves  by  an 
(overflow  of  nutritive  material — lymph.  The  exalted  nutrition  of 
tthe  part  inflamed  is  denoted  by  swelling — a  symptom  distinguish- 
i  ing  inflammatory  from  temporary  determination  of  blood. 

Accordingly,  the  definition  of  inflammation  is,  an  over-supply 
L  of  arterial  h\ooA.,  persisting ,  with  an  overflowing  exudation  of  lymph, 
tthe  motion  also  of  the  blood  being  increased  beyond  the  average 
:' force  and  rapidity  of  its  transmission  to,  and  through,  the  part. 

The  latter  items  of  this  definition  are  established  by  further 
c  observation  of  any  part  in  the  state  of  inflammation.  The  arteries 
t  towards  that  part  throb  with  increased  pulsation,  while  the  veins 
I  therefrom  are  turgid.  It  may  be  objected  that  the  former  are 
■  heating  with  blood  apparently  rebounding  from  soBEie  j)bstruction 
1  in  advance,  and  that  the  latter  become  turgid  with  stagnant  blood. 
\  Bvit  experimental  observations  meet  this  objection,  and  demon- 
^  strate  the  accelerated  rapidity  and  force  of  the  blood's  motion 
through  an  inflamed  part. 

Let  an  artery  toward  a  part  inflamed  be  divided,  and  the  blood 
•  is  seen  to  be  ejected  to  a  much  greater  distance  than  that  from  an 
artery  of  the  same  size  and  distance  from  the  heart,  but  not  con- 
tiguous to  an  inflamed  part. 

This  increased  propulsion  was  noticed  by  Dr.  John  Thomson,* 
when  the  arteries  of  a  finger  were  divided  in  whitloe,  and  when 
those  of  the  prepuce,  much  inflamed,  were  cut  in  the  operation  for 
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phymosis.  More  exact,  because  comparative  and  otherwise  complete, 
was  the  observation  of  Mr.  Lawrence.*  One  hand  of  a  patient 
being  inflamed,  venesection  was  performed,  at  the  same  time,  and 
in  a  similar  manner,  in  both  arms  :  the  vein  from  the  inflamed 
hand  yielded  about  three  times  more  blood  in  a  given  time  than 
the  vein  from  the  uninflamed  hand.  The  blood's  motion  through 
the  part  was  increased. 

Inflammation,  so  far  analyzed,  is  too  much  arterial  blood  in  a 
part,  persisting,  with  motion  of  that  blood  increased,  and  an  in- 
creased exudation  of  lymph. 

To  this  condition  of  active  hypersemia  has  been  added,  by  some 
authorities,  motion  of  the  blood  partially  diminished  in  the  inflamed 
part.  Dr.  C.  J.  B.  Williams  maintains  this  view,t  and  also  that  the 
resulting  compound — Inflammation — may  originate  either  in  deter- 
mination of  blood  or  in  congestion ;  the  former  implying  enlarge- 
ment of  the  arteries,  the  latter  that  of  the  veins  and  capillaries. 

To  illustrate  congestion  following  determination  of  blood,  Dr. 
Williams  adduces  observations  made  under  the  microscope  on  the 
web  of  the  frog's  foot.  If,  says  he,  a  strong  in'itant,  as  a  grain 
of  capsicum  or  a  minute  globule  of  essential  oil,  be  applied  to  the 
web,  all  its  blood-vessels  speedily  become  enlarged :  those  most 
irritated  are  very  large  and  red,  and  the  blood  in  them  is  stagnant 
and  coagulated ;  contiguous  vessels  are  also  very  large,  but  less 
red,  and  the  motion  of  the  blood  in  them  is  slow,  and  often  in 
pulses  or  oscillations ;  whilst  in  vessels  beyond,  the  enlargement 
of  the  capillaries  is  less  considerable,  but  that  of  the  arteries  is 
obvious,  and  the  current  of  blood  is  very  rapid.J 

Congestion,  associated  with  determination  of  blood,  as  seen 
under  the  microscope,  by  over-irritation  of  the  web  of  a  frog's  foot, 
may  possibly  also  occur  in  the  human  subject,  thus  fulfilling  the 
definition  of  Inflammation  laid  down  by  Dr.  Williams ;  namely — 
"  too  much  blood  in  a  part,  with  motion  (of  that  blood)  partially 
increased,  partially  diminished."     But  in  other  animals  (than 


*  London  Medical  Gazette,  vol.  v.,  1829,  October  24. 
t  Principles  of  Medicine,  1856,  p.  320,  et  seq.  %  Ibid,  p.  323. 
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the  frog)  congestion  occasioned  by  venous  obstruction,  produced 
artificially,  actually  averts  determination  of  blood  :  therefore,  experi- 
mental observation  equally  justifies  the  inference,  that  diminished 
motion  of  blood  cannot  be,  iu  the  human  subject,  an  essential  part  of 
inflammation — a  process  -which  certainly  implies  '  determination.' 

Thus,  the  experiments  of  Macartney  appear  to  me  conclusive 
evidence  that  determination  of  blood  is  prevented  in  rabbits  by 
congestion  arising  from  venous  obstruction.  The  most  remarkable 
circumstance,  obsen'es  this  authority,  with  respect  to  congestion, 
and  the  one  which  has  not  hitherto  been  described,  is  that  arteries 
found  in  a  congested  part  are  smaller  than  their  natural  size. 

Both  the  jugular  veins  of  a  rabbit  were  ligatured  j  the  animal 
died  apoplectic,  and  upon  examining  the  vessels  of  the  ears,  the 
\eins  which  lie  towards  their  outer  edge  were  found  greatly  en- 
larged and  gorged  with  dark  blood ;  but  the  artery  which  runs  in 
the  centre  of  the  ear  was  reduced  very  much  below  its  natural 
size,  so  that  it  appeared  as  a  mere  line. 

Another  experiment  showed  the  instantaneous  effect  of  arresting 
the  venous  circulation.  The  mesentery  of  a  young  rabbit  was 
exposed,  and  the  trunks  of  several  mesenteric  veins  having  been 
tied,  their  corresponding  arteries  contracted  immediately  in  the 
most  palpable  manner  and  to  a  very  small  size,  as  if,  significantly 
adds  Macartney,  taught  by  their  organic  instinct  that  blood  should 
not  be  permitted  to  go  where  it  must  immediately  return.* 

I  may  here  advert  to  a  question  of  great  practical  importance. 
Does  not  the  distinction  between  '  congestion'  and  '  inflammatory 
determination'  of  blood  afibrd  a  rational  explanation  of  the  inutility, 
and  perhaps  the  evil  results,  of  blood-letting  in  certain  inflamma- 
tions ?  Take,  for  example,  pneumonia.  I  have  briefly  noticed  the 
pathology  of  this  disease  at  page  476,  by  which  it  will  be  evident 
that  pneumonia  arising  from  exposure  to  cold  should  be  regarded 
as  a  natural  effort,  prolonged  immoderately,  to  restore  the  balance 
of  the  blood's  circulation.    If,  then,  under  these  circumstances, 


*  On  Inflammation,  1838,  p.  141. 
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blood  be  taken  from  the  venous  system,  the  purpose  of  Nature 
is  temporarily  facilitated,  but  the  heart's  action,  upon  which  re- 
storation of  the  circulation  depends,  is  proportionately  weakened  ; 
so  that  the  former  advantage^  incomplete  and  temporary  at  the 
best,  does  not  compensate  for  the  permanent  disadvantage  of  au 
enfeebled  heart  when  this  vital  organ  is  required  to  perform  more 
than  ordinary  duty.  Rather  should  stimuli  be  administered,  and 
perhaps  freely,  in  aid  of  Nature's  effort  to 

"  Cleanse  the  stuff'd  bosom  of  that  perilous  stuff 
Which  weighs  upon  the  heart." 

In  support  of  this  view,  I  may  add  that  Dr.  Hughes  Bennett,  the 
chief  opponent  of  blood-letting,  and  ex-champion  of  the  stimulating 
plan  of  treatment  in  (all  ?)  cases  of  inflammation,  draws  his  con- 
clusions exclusively  from  statistical  results  of  fatal  cases  of  pneu- 
monia, in  which  blood-letting*  was  practised,  and  from  clinical 
observations  of  this  congestive  kind  of  inflammation,  or  rather 
congestion  and  reaction,  after  the  administration  of  stimulants,  and 
recovery.  All  Dr.  Bennett's  illustrative  cases  of  success  in  acute 
pneumonia,  from  Case  cxxvi.f  to  cxxxi.  inclusive,  originated  from 
exposure  to  cold,  damp,  or  both.  With  these  remarks  on  con- 
gestion, I  resume  the  pathology  of  inflammation. 

Equally  untrustworthy  as  are  experiments  on  the  frog's  foot, 
the  bat's  wing,  and  other  transparent  parts  of  animals,  to  deter- 
mine whether  congestion  be  an  element  of  inflammation  in  the 
human  subject,  are  similar  observations  to  ascertain  the  condition 
of  the  capillary  vessels  and  of  their  contents  in  the  state  of  in- 
flammation. 

Assuming  the  experimental  observations  of  Dr.  Williams  on 
the  web  of  the  frog's  foot  to  be  accurate,  the  dilatation,  lengthen- 
ing, and  tortuosity  which  he  describes  in  respect  of  these  vessels, 
are  at  the  best  but  data  for  conclusions,  indirectly — grounds  of 
probability  only — as  to  the  condition  of  the  capillaries  during  in- 
flammation in  any  part  of  the  human  body.    No  one  has  ever 


*  Clinical  Lectures  on  the  Priu.  and  Prac.  of  Med.,  1S58,  p.  281  et  seq. 

t  Ibid.,  p.  629  e(  seq. 
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seen,  the  appearances  of  the  capillaries  ia  the  human  subject, 
either  during  inflammation  or  in  the  healthy  condition ;  and  al- 
though this  objection  may  be  urged  against  much  of  human 
Physiology, — which,  for  the  most  part,  is  purely  inferential  from 
observations  and  experiments  on  the  lower  animals, — yet  this  ex- 
tension of  an  erroneous  method  only  further  illustrates  the  force 
of  our  argument  in  the  present  instance. 

Nor  can  we  follow  with  faith  in  the  assumption  that  because  red 
blood-discs  become  impacted,  and  white  blood- corpuscles  are  appa- 
rently more  abundantly  developed  and  more  adhesive  than  usual, 
clinging  and  lingering  round  and  round  on  the  walls  of  capillary  ves- 
sels in  the  web  of  the  frog's  foot;  therefore  there  is  a  similar  blockade 
of  these  discs  and  waltzing  of  these  corpuscles  in  the  capillaries — 
say  of  the  conjunctiva  of  the  human  eye  when  inflamed.  In  point 
of  fact,  the  capillary  circulation  of  a  warm-blooded  animal  under 
the  same  circumstances  does  not  present  these  appearances.  Paget 
and  Wharton  Jones  both  watched  and  failed  to  discover  anv  undue 
display  of  white  corpuscles  in  the  bat's  wing,  and  the  former 
authority  attributes  the  large  proportion  of  these  corpuscles 
noticed  in  the  frog  to  an  unhealthy  condition  of  this  animal. 

Rejecting  the  results  of  observation  with  the  microscope  on 
behalf  of  inflammation,  it  is  unnecessary  to  refute  the  mere  hypo- 
theses of  certain  writers.  Boerhaave's  viscidity  of  the  blood  and 
e)-ror  loci  of  the  corpuscles ;  Cullen's  spasm,  and  Wilson  Philip's 
debility  of  the  capillary  vessels — cum  multis  aliis,  are  alike  purely 
gratuitous  assumptions. 

Seeing,  then,  that  Inflammation  signifies  persisting  determina- 
tion of  (arterial)  blood  to  and  through  some  texture  or  organ, 
accompanied  with  increased  effusion  of  lymph,  what  are  the  out- 
ward and  visible  signs  of  this  hypersemia  ?  *  Redness,'  of  course, 
proportionate  to  the  number  of  vessels  and  the  determination 
of  blood  through  them,  of  a  florid  hue,  shaded  by  any  intervening 
texture,  or  altogether  unseen  through  the  depth  of  integuments 
concealing  the  engorged  vessels.  But  in  some  superficial  textures 
the  very  arrangement  of  the  smaller  vessels  can  be  readily  per- 
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ceived,  and  various  distinctive  terms  are  commonly  used  to  describe 
the  appearances  of  such  vascularity.  The  skin,  conjunctiva,  and 
orifices  of  the  mucous  canals,  are  open  to  inspection,  and  various 
forms  of  inflammatory  hypersemise — as  punctiform,  stellate,  arbo- 
rescent, maculiforra,  and  uniform  blush-redness — are  frequently 
recognised.  These  distinctive  terms  suflficiently  describe  the  par- 
ticular arrangement  of  the  vessels  in  the  part  inflamed,  and  they 
are  as  permanent  as  the  determination  of  blood  is  persistent. 

Redness,  such  as  I  have  described,  is  the  earliest  announce- 
ment of  inflammation,  and  its  most  exact  indication,  being  invariably 
present,  even  if  unseen,  a  sign  of  no  other  kind  of  hypersemia,  and 
the  measure  of  its  own.  Redness  from  new  vessels  developed  in  an 
inflamed  part  is  not  an  early  occurrence  during  inflammation. 

'  Heat'  is  said  to  be  another  local  sign  of  inflammation ;  and 
truly  the  same  persistent  flow  of  arterial  blood,  which  presents  a 
florid  redness,  will  also  occasion  some  increase  of  temperature 
above  that  which  the  part  previously  possessed ;  and  this  increase 
will,  like  the  redness,  be  proportionate  to  the  number  of  vessels 
and  the  determination  of  arterial  blood,  but  perceptible  only  ac- 
cording to  the  superficiality  of  the  inflamed  part  and  the  facility 
with  which  heat  can  be  felt  through  the  intervening  textures. 

Is  heat  actually  developed  by  inflammation  ?  The  flow  of 
arterial  blood,  and  therefore  of  red  blood-corpuscles  charged  with 
oxygen,  may  possibly  generate  heat.  Yet  the  experiments  of  John 
Hunter*  show  that  the  temperature  of  an  inflamed  part  never 
rises  more  than  two  or  three  degrees,  and  scarcely,  if  ever,  above 
the  average  heat  of  arterial  blood — say,  from  ninety-eight  to  one 
hundred  degrees  Fah,  On  the  other  hand,  the  more  recent 
"  thermo-electric"  observations  of  Mr.  Simonf  and  Dr.  E.  Mont- 
gomery are  apparently  conclusive  on  this  point, — that  an  inflamed 
part  is  no  mere  passive  recipient  of  heat,  but  is  itself  actively 
calorific.    For  among  the  observed  results  are  these : — 

*  Op.  cit.,  p.  293  et  seq. 

t  System  of  Surgery,  edited  by  T.  Holmes,  ISGO.  Vol.  i.,  luflammatiou,  by 
J.  Simon,  p.  -12. 
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"  That  the  arterial  blood  supplied  to  an  inflamed  limb  is  found 
it  less  warm  than  the  focus  of  inflammation  itself. 

"That  tlie  venous  blood  returning  from  an  infliamed  limb, 
:  though  found  less  warm  than  the  focus  of  inflammation^  is  found 
V  warmer  than  the  arterial  blood  supplied  to  the  limb  ;  and, 

"  That  the  venous  blood  returning  from  an  inflamed  limb  is 
:"  found  warmer  than  the  corresponding  current  on  the  opposite  side 
of  the  body/' 

Granting,  then,  that  the  inflammatory  process  unquestionably 
involves  a  local  production  of  heat;  "  to  interpret  this  fact,"  adds 
Mr.  Simon,  "  is  perhaps,  in  the  present  state  of  physics,  not 
■  possible." 

Whatever  be  the  heat  of  inflammation,  it  continues  (with  the 
.  inflammation)  unlike  the  transient  warmth  of  blushing,  or  other  un- 
;  inflammatory  determination  of  blood.  So  also  this  (increased)  heat 
I  is  cotemporatieous  in  point  of  origin  with  the  redness,  and  thei'efore 
?  an  equally  earhj,  if  not  an  equally  exact,  sign  of  inflammation. 

More  important,  however,  are  the  changes  which  inflammatory 
\  hypeisemia  induces  in  the  blood,  by  increasing  the  proportion  of 
t  fibrin  to  its  other  constituents,  and  favouring  the  coagulation, 
5  separation,  and  contraction  of  the  fibrin.    The  phenomena  known 

•  as  the  bujfy  coat  and  sizy  blood  are  due  to  these  changes  in  the 
'  blood's  constitution  and  vital  endowments ;  and  this  '  constitutional 

disturbance,'  thus  manifested,  will  be  more  clearly  understood  by 
:  first  observing  the  coagulation  of  healthy  blood. 

Let  a  pint  of  fresh- drawn  blood  be  exposed  in  a  shallow 
basin;  immediately  a  vapour,  having  a  faint  odour,  arises,  which 
[halUus)  was  first  noticed  by  Haller,  In  about  four  minutes  a 
pellicle  appears  at  the  edge  of  the  vessel,  soon  extending  over  the 

•  surface  of  the  blood  and  down  the  sides  of  the  vessel.  It  pervades 
the  whole  in  about  eight  or  nine  minutes.  The  fluid  blood  is  thus 
converted  into  a  jelly.  But  in  a  variable  period,  from  seventeen 
to  twenty  minutes,  or  much  later,  this  jelly  begins  to  shrink  away 
from  the  sides  of  the  basin,  and  the  colourless,  transparent  serum 
exudes — a  process  which,  continuing  for  several  hours,  or  even  days, 
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at  length  leaves  a  blood-red  clot,  floating  about  in  limpid  serum. 
And  what  is  this  clot  ?  The  fibrin  of  the  liquor  sanguinis,  which 
has  spontaneously  solidified  into  fine  homogeneous  filaments,  inter- 
woven like  felt,  and  which,  as  a  mesh,  has  caught  and  involved  the 
red  corpuscles.  They  also  have  spontaneously  aggregated,  their 
disc-shaped  surfaces  cohering  side  by  side,  and  forming  rouleaux, 
like  piles  of  money,  which  in  their  turn  connected  themselves 
into  an  irregular  network ;  the  shrinking  of  this  mesh,  intertwined 
with  that  of  the  fibrin,  expressed  the  serum,  and  thus  aided  the 
solidification  of  the  clot.  Two  constituents,  therefore, — the  fibrin 
and  red  discs, — together  spontaneously  aggregate  to  form  the  clot, 
which  consists  of  woven  filaments,  involving  the  mesh  of  red  discs. 
The  expressed  serum  is  structureless.  The  pale  or  colourless  cor- 
puscles are  irregularly  distributed  throughout  the  clot  and  serum. 
These  changes  are  represented  in  the  following  table. 

! Liquor  Sansainis.   i  Serum.  ) 
Corpuscles  ^  j  ^ot  |  Coagulated  Blood. 

The  experimental  observations  of  Dr.  B.  W.  Richardson* 
apparently  demonstrate  that  this  process  of  coagulation  is  essen- 
tially associated  with  the  elimination  of  ammonia — a  most  signifi- 
cant fact.  More  recently,  however,  the  observations  of  Professor 
Listerf  tend  to  negative  this  conclusion.. 

If  the  blood,  freshly  drawn  as  we  have  supposed,  be  ijiflam- 
matory,  its  coagulation  then  presents  a  clot,  the  upper  portion  of 
which  is  pure  fibrin,  of  a  tawny-yellow  colour,  and  known  as  the 
huffy  coat.  This,  therefore,  consists  of  a  portion  of  fibrin,  which 
has  coagulated  apart  from  the  mesh  formed  of  red  discs.  And 
what  is  the  immediate  cause  of  this  kind  of  clot?  Obviously, 
that  the  red  discs  separated  and  subsided  from  the  liquor  san- 
guinis before  the  fibrin  began  to  coagulate.  How  does  such 
isolation  arise?  Possibly  in  either  of  two  ways,  or  by  a  con- 
currence of  both.    The  fibrin  may  coagulate  so  sloioly  as  to  allow 

*  The  Cause  of  the  Coagulation  of  the  Blood,  1858. 

t  Lecture  before  the  lloy.  Soc.  Loud.,  Laucet,  ]  863,  Vol.  ii.,  Nos.  vi.  vii. 
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time  for  the  blood-discs  to  separate  and  subside.  But  Dr.  Stokes* 
watched  the  coagulation  of  inflammatory  blood  in  twenty-seven 
cases.  In  fifteen  of  them  the  butFy  coat  formed ;  in  the  remaining 
twelve  it  did  not.  In  four  of  these  twelve  samples  of  ordinary 
coagulation^  it  began  only  at  the  end  of  eight  minutes  after  vene- 
section, and  in  other  three  of  this  series  not  until  after  twenty 
to  forty  minutes  had  elapsed — making  a  range  between  the  two 
extremes  of  from  eight  to  forty  minutes.  This  delay  of  coagula- 
tion gave  ample  opportunity  for  the  red  discs  to  escape  from  the 
fibrin  during  its  solidification ;  yet  they  did  not  subside,  and  the 
usual  red  clot  formed.  On  the  other  hand,  in  twelve  of  the  fifteen 
samples  of  bufi'-forming  coagulation,  the  yellow  clot  of  pure  fibrin 
formed  in  only  five  minutes,  and  in  the  remaining  three  it  was 
delayed  only  to  ten  minutes ;  so  that,  during  this  comparatively 
short  period  of  five  or  ten  minutes,  the  red  particles  had  separated 
and  settled  down,  leaving  the  bufi'-coloured  fibrin  free  and  floating. 
Slow  coagulation,  therefore,  does  not  explain  the  production  of  the 
buffy  coat. 

The  only  other  active  element  in  coagulating  blood  is  the  mesh- 
forming  discs ;  and  how  do  they  behave  in  freshly-drawn  inflamma- 
tory blood  ?  They  individually  possess  undue  power  of  aggregating 
(H.  Nasse),  and  the  net  thus  wrought  has  also  undue  power  of 
contracting  (W.  Jones),  whereby  the  serum  is  more  effiectually 
expressed  from  its  meshes.  This  fabric,  therefore — the  component 
particles  of  which  have  individually  greater  specific  gravity  than 
the  serum — has  now  even  greater  weight,  bulk  for  bulk,  and  being 
formed  earlier  than  usual,  subsides  in  the  serum  before  the  fibrin 
has  fairly  solidified,  or  perhaps  before  this  more  essential  element 
of  the  clot  has  begun  to  coagulate.  John  Hunter  seems  to  have 
anticipated  this  view  of  bufiy  blood,  and  Schroeder  Van  der  Kolk, 
with  other  observers,  have  corroborated  it. 

Diminished  density  of  the  serum  of  inflammatory  blood — 
according  to  Becquerel  and  Rodier — aids  the  subsidence  of  the 


*  Brit,  and  I'or.  Med.-Chir.  llev. 
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mesh  of  discs,  and  would  also  appear  to  account  for  the  diflSculty 
with  which  the  buffy  coat  forms,  when  the  blood,  escaping  drop 
by  drop,  coagulates. 

Combiniug  all  these  observations — formation  of  the  buffy  coat 
seems  to  imply  an  increased  separation  and  contraction  of  fibrin 
in  a  free  state,  rather  than  its  increased  power  of  separation  and 
contraction,  and  that  the  blood-discs  are  the  initiative  and  active 
element  in  the  process  of  buff-forming  coagulation. 

Slowly  coagulating  fibrin  will,  however,  favour  this  result,  by 
allowing  more  time  for  the  gregarious  blood-discs  to  flock  together 
and  exercise  their  function  as  a  contracting  mesh.  Ifj  therefore, 
the  blood  be  artificially  preserved  in  a  fluid  state,  by  adding  serum 
to  above  its  proportion,  thereby  delaying  coagulation;  the  red 
discs  aggregate  and  subside,  and  the  buffy  coat  is  presented. 

Probably  all  the  causes  I  have  mentioned  concur  to  produce 
this  result,  and  that  as  they  prevail  more  or  less  during  the  act  of 
coagulation,  so  is  the  buffy  coat  of  pure  fibrin  more  or  less  com- 
pletely established. 

The  earliest  intimation  that  blood  is  about  to  undergo  this 
kind  of  coagulation,  is  the  appearance  of  a  violet  tint,  not  unlike 
the  bloom  of  black  Hamburg  grapes,  on  the  surface  of  the  exposed 
blood.  This  appearance  was,  I  conceive,  noticed  by  Hunter,*  and 
regarded  by  him  as  due  to  the  red  particles  shining  through  a  thin 
layer  of  buff'-coloured  lymph,  just  as  blood  in  the  veins  gives  a 
similar  tint  when  viewed  through  the  skin.  This  tint  will  therefore 
vary  as  the  layer  of  fibrin  becomes  thicker.  Coagulation  pro- 
ceeding, if  the  mesh  of  red  particles  separate  and  subside  from  the 
fibrin,  but  yet  slowly  and  incompletely,  and  if  the  free  fibrin  but 
imperfectly  solidifies  and  contracts,  then  a  loose  sizy  clot  is  pro- 
duced, resembling  a  solution  of  isinglass,  attached  to  the  sides  of 
the  vessel,  and  scarcely  trembling  when  shaken.  If,  again,  the 
separation  and  contraction  of  pure  fibrin  be  more  complete,  a  flat, 
yellovv-buflf-coloured  cake  is  produced,  swimming  in  serum;  but 


*  Op.  cit.,  p.  43. 
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the  under  portion  of  this  clot  is  red  as  usual  by  admixture  of  the 
red  discs.  If,  again,  the  separation  and  contraction  of  fibrin  be 
still  more  complete,  the  fully-formed,  solid,  and  buff-coloured  clot 
is  presented,  withdrawn  from  the  sides  of  the  vessel,  and  probably 
concave  or  cupped  on  its  upper  surface :  the  lower  portion  of  this 
clot  having  formed  more  slowly,  has  therefore  contracted  more 
strongly,  and  drawn  down  the  central  part  of  its  upper  aspect.  The 
blood,  or  rather  clot,  is  buflPed  and  cupped.  Even  in  such  case 
the  red  particles  and  fibrin  do  not  completely  separate.  In  thirty 
samples  of  bufied  blood,  carefully  inspected  by  Dr.  Richardson,* 
he  never  failed  to  find  red  discs  in  the  lower  portion  of  the  clot, 
and  in  many  instances  this  red  lower  portion  had  the  consistence 
of  ordinary  coagulum. 

Besides  these  deviations  in  the  process  and  product  of  healthy 
coagulation,  inflammatory  blood  is  found  to  have  undergone  certain 
alterations  in  respect  of  chemical  composition.  Its  constituents, 
no  less  than  their  properties  and  endowments,  are  perverted. 
Eecquerel  and  Rodier  enumerate  the  following  alterations  in  the 
blood  of  acute  phlegmasise  : — 

1.  An  increased  proportion  of  fibrin. 

2.  A  decrease  of  globules. 

3.  A  decrease  of  albumen  of  the  serum, 

4.  An  increase  of  fatty  matters. 

5.  A  decrease  of  soda  and  soluble  alkaline  salts. 

In  point  of  practical  interest,  the  importance  of  all  these 
chemical  changes  appears  to  concentrate  in  the  influence  they 
exercise  on  the  separation  of  the  fibrin,  and  its  coagulability  in  a 
free  state. 

Alkaline  salts  in  excess  are  well  known  to  retard  coagulation, 
and  a  decrease  of  the  soda  and  soluble  alkaline  salts  will  have 
the  opposite  effect.  Less  time  than  usual  is  then  allowed  for 
the  blood-discs  to  subside,  and  so  far  the  formation  of  the  buffy 
coat  is  not  promoted. 


*  Op.  cit.,  p.  335. 
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An  increased  proportion  of  fatty  matter  will  probably  favour 
the  early  separation  of  pure  fibrin,  by  inducing  it  to  rise  with  such 
matter  to  the  surface  (of  the  blood  drawn),  and  leave  the  red  discs 
below. 

A  decrease  of  the  albumen  of  the  serum  will  have  a  similar 
effect,  by  directly  diminishing  the  specific  gravity  of  this  fluid,  so 
that  the  blood- discs  sink  more  readily.  The  mean  specific  gravity  of 
the  serum  in  the  phlegmasise  generally,  is  estimated  by  Becquerel 
and  Rodier  at  1037"0  ;  and  although,  according  to  Nasse,  that  is 
about  the  average  in  health,  yet  the  specific  gravity  of  serum  in 
inflammations  frequently  declines  below  the  mean  of  1027.  And 
this  is  due  to  the  proportion  of  albumen  being  reduced  below  the 
healthy  average  of  80  parts  in  1000,  to  73"35,  and  even  as  low  as 
to  64  84.  It  was  formerly  stated  by  Gendrin*  that  the  albumen 
rose  to  about  twice  its  proportion  above  the  standard  of  health. 
The  decrease  noted  is  in  a  direct  ratio  to  the  increased  pro- 
portion of  fibrin. 

So  also  the  blood-discs  decrease  in  quantity  proportionately  to 
the  increase  of  fibrin  (Simon),  and  this  reduction  will  facilitate 
their  complete  separation, — the  more  so,  since,  by  undue  aggrega- 
tion of  the  discs,  their  combined  specific  gravity  preponderates 
even  more  than  they  do  individually. 

Lastly,  the  increased  proportion  of  fibrin  above  the  average  of 
two  to  two  and  a  half  parts  in  1000  of  blood,  contrasting  as  it  does 
with  the  reduced  proportion  of  blood-discs,  is  the  culminating 
point  in  favour  of  a  clot  being  formed  of  pu7'e  fibrin ;  and  this 
increase,  and  corresponding  formation,  of  the  buffy  coat  was 
noticed  by  Andral  and  Gavarret  to  rise  as  high  as  ten  parts  in 
1000  of  blood  drawn,  in  acute  articular  rheumatism,  and  in  pneu- 
monia. 

The  source  of  this  additional  proportion  of  fibrin  is  doubtful. 
Simon   siiggests  that  the  blood-discs  are  transformed  into 
fibrin,  and  in  conformity  with  an  acknowledged  physiological  law, 


Hist.  Anat.  des  Inflammations,  1826,  t  ii. 
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that  as  textures  waste  in  proportion  to  their  functional  activity,  so 
therefore  the  blood-discs  disintegrate  more  abundantly  in  inflam- 
mation,— owing  to  their  function  as  bearers  of  oxygen,  to  the 
various  textures   being  overtaxed,  in  the  more  frequent  trans- 
mission of  these  discs  through  the  lungs,  by  acceleration  of  the 
blood^s  circulation.    The  flotilla  of  oxygen-laden  cells  perishes 
seriatim  from  overpressed  service,  and  their  wrecks  are  converted 
into  fibrin.     Simon's  statement,  that  the  discs  decrease  in  quantity 
proportionately  to  the  increase  of  fibrin,  harmonizes  with  his 
theory ;  but,  against  it,  Becquerel  and  Rodier  urge  that  this  de- 
!  structive  change  ought  to  take  place  whenever  the  circulation  is 
:  accelerated,  and  therefore    whenever  fever  exists.    Yet  an  in- 
I  creased  proportion  of  fibrin  is  not  found  in  other  fevers  accom- 
panied with  an  accelerated  circulation. 

Is  the  excessive  fibrin   transformed  albumen  ?  Probably 
similarity  of  composition  allows  of  such  transformation ;  and 
I  certainly,  as  the  albumen  diminishes  in  quantity,  so  does  the  pro- 
portion of  fibrin  increase. 

Of  this  metamorphosis  we  know  neither  the  cause  nor  the 
mechanism  (Becquerel  and  Bodier). 

Summarily,  the  coagulation   of  inflammatory  blood — when 
drawn  and  fresh — amounts  generally  to  this ; — the  blood-discs 
having  an  undue  tendency  to  aggregate,  and  the  mesh  they  form 
an  undue  power  of  contracting,  more  speedily  sink  in  serum, 
normally  of  less  specific  gravity  than  the  discs  individually,  of  still 
i  less  than  the  shrunken  net  of  discs ;  and  this  separation  of  the 
I  discs  (before  coagulation  of  the  fibrin)  is  facilitated  by  their  reduced 
!  number,  and  by  diminished  specific  gravity  of  the  serum  itself. 
The  fibrin  then  coagulates  free  of  blood-discs,  at  least  in  its  upper 
portion,  and  rises  to  the  surface  of  the  serum,  its  ascent  being 
probably  aided  by  admixture  with  the  free  and  floating  fat. 

Such  is  the  coagulation  of  a  sample  of  inflammatory  blood,  such 
the  process  that  sample  after  sample  of  inflammatory  blood  under- 
goes. 

It  might  therefore  be  inferred  that  the  whole  mass  of  blood. 
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when  subject  to  the  influence  of  inflammation,  is  ready  to  undergo 
these  changes,  and  that  it  would  present  the  same  alterations  of 
chemical  composition  if  withdrawn  from  the  living  body.  But 
does  the  exalted  tendency  of  the  blood-discs  to  separate,  and 
consequently  of  the  fibrin  to  coagulate  in  a  free  state,  prevail  in 
the  living  body,  and  afiect  the  whole  mass  of  blood  ?  Does  the  blood 
circulating  in  the  system  undergo  any  disturbance,  which  would 
then  be  a  'constitutional'  one,  and  proceeding  from  a  local 
morbid  condition — inflammation  of  some  part  ? 

This  question  is  highly  important ;  for  the  nutrition  of  every 
part  of  the  body,  beyond  that  which  is  inflamed,  must  be  modified 
by  excess  of  fibrin  in  the  blood — hyperinosis,  and  by  its  undue 
separation  and  coagulation.  A  blood-crasis  bordering  on  the 
inflammatory  encourages  nutrition  j  a  further  degree  of  the  same 
condition  of  blood  encumbers  this  process  with  superfluous 
material.  The  former  is  a  salutary  provision  to  meet  the 
exigencies  of  nutrition, — in  growth  and  repair ;  the  latter,  an 
oppressive  compulsion  to  overgrowth,  or  at  least  to  an  overflow  of 
the  redundant  nutritive  material.  Behold,  then,  a  reparative 
power ;  behold  an  impending  evil. 

The  question  proposed  is  at  present  open  to  much,  very  much, 
further  inquiry. 

Hitherto,  I  have  analyzed  the  pathology  of  inflammation, — 
respecting  its  kind  of  hypersemia  (persistent  determination  of 
arterial  blood),  and  the  local  signs — redness  and  heat ;  their  dia- 
gnostic value ;  lastly,  the  question  whether  there  be  any  disturbed 
condition  of  the  blood  circulating  in  the  system, — a  constitutional 
disturbance,  and  depending  on  the  local  hypersemia. 

I  now  proceed  to  consider  the  intimate  nature  of  another 
element  of  inflammation  ;  namely,  eff'usion  of  the  liquor  sanguinis, 
and  the  accompanying  '  swelling  its  diagnostic  significance ;  lastly, 
inflammatory  fever,  and  the  origin  of  this  constitutional  disturbance 
from  inflammatory  swelling. 

The  persistence  of  inflammatory  determination  of  blood  implies 
effusion  of  lymph  and  serum,  and  consequent  swelling,  more  or 
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Jess ;  unlike  the  issue  of  that  temporary  distension  of  the  vessels, 
nwhich  ordinary  determination  of  blood  denotes. 

For,  from  this  persistent  increased  flow  of  blood,  the  sur- 
r'charged  vessels  are  gradually  relieved  by  effusion  of  the  liquor 
ssanguiuis. 

Virchow*  ventures  to  advance  the  hypothesis,  "  somewhat 
Tibold  perhaps,  though  perfectly  able  to  sustain  discussion ;  that, 
nfibrin  generally,  wherever  it  occurs  in  the  body  external  to  the 
bblood,  is  not  to  be  regarded  as  an  excretion  from  the  blood,  but  as 
aa  local  production.  Nobody  " — he  alleges — "  has  ever  been  able 
bby  the  production  of  a  mere  change  in  the  force  of  the  current  of 
tthe  blood  to  induce  the  fibrin  to  transude  directly,  as  it  is  wont  to 
tldo  in  certain  inflammatory  processes  ;  for  this  some  irritation  is 
ialways  required."  Accordingly,  in  respect  of  inflammation, — 
^ Virchow  regards  fibrin,  not  as  an  exudation  or  efi'usion  from  the 
vvessels  by  persistent  (inflammatory)  determination  of  blood,  but  as 
[""an  educt,  from  the  vessels,  in  consequeuce  of  the  activity  of  the 
Ihistclogical  elements  themselves.^f  Professor  BennettJ  suggests 
:  that  the  tissues  attract  the  fibrin,  which,  however,  pre-exists  in  the 
1  blood. 

The  engorged  vessels  themselves  occasion  some  degree  of 
i  s  swelling  of  the  part ;  an  increase  proportionate  to  the  vascularity 
i  c  of  the  part,  and  to  the  degree  of  turgescence  of  its  vessels.  Full- 
1  blooded  internal  organs  become  most  swollen  in  this  way,  such  are 
t  the  lungs,  liver,  spleen,  and  kidneys  when  inflamed ;  but  with 
t  persistent  engorgement  further  enlargement  ensues  by  efiusiou, 
J  and  the  situation,  size,  shape,  and  physical  characters  generally  of 
t  this  swelling,  will,  for  the  most  part,  depend  on  the  kind  of  struc- 
t  tare  in  which  it  takes  place. 

Liquor  sanguinis  is  readily  efiused  into  the  constituent  cel- 
lular texture  of  the  organ,  or  part  inflamed,  and  therefore  most 
'  readily  into  the  substance  of  loosely  parenchymatous  organs; 


*  Cellular  Pathology.  Trans,  for  Syd.  Soc.  by  P.  Chance,  1860,  p.  162. 
t  Ibid.,  p.  386.  X  Clin.  Lectures  on  Medicine,  1858,  p.  133. 
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frequently,  moreover,  the  most  vascular,  such  as  those  just 
enumerated.  Lymph  and  serum  overflow  into  cavities,  e.g.,  into 
serous  membranes  and  synovial  sacs.  These  and  similar  structures 
solicit  the  overloaded  vessels  to  relieve  themselves,  and  their  size 
becomes  enlarged,  in  a  corresponding  measure,  by  inflammation. 
Witness  hepatized  lungs  from  pneumonia  in  its  second  stage — 
immense  enlargement  of  the  liver  fi'om  chronic  inflammation; 
enormous  increase  of  the  spleen,  forming  the  ague-cake  by  an 
analogous  process ;  and  the  immense  size  to  which  the  kidneys  attain 
by  chronic  nephritis  ending  in  Bright's  disease.  Phlegmonous 
erysipelas — engaging,  as  it  does,  the  subcutaneous  cellular  tissue 
deeper  and  deeper — is  characterized  by  considerable  swelling. 
Witness  the  opposite  results  in  tight  unyielding  textures — such  as 
effusion  beneath  fasciae  and  in  fibrous  textures  generally,  and  an 
abscess  formed  in  the  substance  of  bone,  but  unattended  with  any 
perceptible  swelling,  and  suspected  only  by  the  intense  and  unre- 
mitting pain  it  occasions.  Sir  B.  Brodie  made  some  instructive 
observations*  on  this  point.  Certain  textures  allow  of  an  inter- 
mediate amount  of  swelling  between  the  extremes  presented  by 
cellular  and  fibrous  tissues.  Such  are  the  degrees  peculiar  to  the 
skin  and  mucous  membranes.  Of  the  latter  I  may  mention  pulpy 
thickening  of  the  large  intestine  in  cases  of  chronic  dysentery, 
while  swelling  in  some  measure  of  the  skin  is  one  feature  of  most 
of  its  eruptions,  however  otherwise  diversified  their  appearance 
may  be — as  rashes,  scales,  papules  (pimples),  vesicles,  pustules; 
and  most  conspicuously  this  is  the  character  of  solid  tubercular 
swellings,  such  as  occur  in  secondary  syphilis. 

The  shape  of  inflammatory  swelling  is  also  a  mixed  result, 
principally  due  to  the  kind  of  structure  into  which  effusion 
takes  place  j  partly,  however,  to  the  kind  of  matter  effused.  If 
thin  serum,  the  swelling  will  be  fluid,  fluctuating,  and  diffused  j 
if  coagulating  lymph  be  poured  out,  it  will  be  more  solid  and  cir- 
cumscribed.   I  shall  not  attempt  to  describe  the  various  degrees 


*  Diseases  of  the  Joints,  1850,  p.  288. 
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of  density  which  inflammatory  swelling  presents,  as  resulting  from 
I  the  combined  influence  of  the  kind  of  matter  efi'used,  and  that  of 
ithe  receiving  structure.  It  would,  morever,  be  useless  to  enter 
i  generally  into  details  which  can  only  be  appreciated  by  personal 
( observation,  and  I  shall  have  occasion  to  add  sufficient  when 
(describing  the  characteristic  swellings  presented  by  acute  and 
(chronic  synovitis,  and  by  scrofulous  caries,  in  the  next 
( Chapter. 

The  diagnostic  value  of  inflammatory  '  swelling^  is  not  equal  to 
t  that  of  '  redness.'  Regarded  as  an  exact  sign,  although  some  degree 
( of  s\Telling  invariably  follows  inflammatory  determination  of  blood, 
£  and  although  the  nature  of  an  obscure  swelling  is  assured,  if  not  by 
iits  physical  properties,  at  least  by  puncture,  and  if  necessary  by 
f  examining  with  the  microscope  the  material  of  the  swelling ;  yet 
t  these  guarantees  of  identity  are  the  only  unequivocal  advantages  of 
tthis  sign.  Unlike  redness,  it  is  no  measure  of  the  degree  of  in- 
r  flammation.  The  most  intense  may  produce  a  trivial  swelling  in  an 
I  unyielding  texture,  and  a  trivial  degree  of  inflammation  will  soon 
€  exhibit  considerable  swelling  in  a  loose  tissue.  Then,  again,  this  is 
t  necessarily  a  later  sign  than  redness,  which  always  precedes  efiusion 
\  by  an  important  and  often  appreciable  period  of  time.  Iritis  is 
3  announced  by  injection  of  the  ciliary  arteries  and  a  zone  of  redness 
a  around  the  iris,  before  the  perilous  eff'usion  of  lymph.  Erysipelas 
spreads  with  a  red  blush  before  the  disorganizing  engorgement  of 
\  the  subcutaneous  cellular  tissue. 

Subject  to  these  disqualifications-,  '  swelling '  is  the  more 
valuable  sign,  practically  speaking,  of  inflammation.  It  can  be 
discovered  when  the  redness  cannot  be  seen.  In  all  supei'ficial 
textures  and  parts,  swelling  can  be  readily  detected.  The  skin, 
cellular  texture,  muscles,  periosteum,  bone,  blood-vessels,  and 
lymphatics,  and  the  component  tissues  of  the  joints  severally  pre- 
sent each  a  characteristic  swelling  when  inflamed.  Certain 
internal  organs  are  also  open  to  examination,  e.g.,  the  pelvic 
viscera,  excepting  the  bladder.  Thus,  inflammatory  enlargement  of 
the  prostate,  or  the  uterus,  and  thickening  of  the  rectum,  can  be 
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felt,  and  possibly  seen.  Certain  other  organs  are  indeed  beyond 
the  reach  of  vision  and  the  direct  application  of  the  hand,  yet 
the  ear  can  then  detect  effusion  and  swelling  by  means  of  percus- 
sion, as  of  the  liver,  gastro-intestinal  canal,  and  spleen ;  and  this 
may  be  aided  by  auscultation,  as  of  the  heart  and  lungs.  Under 
other  circumstances  the  verdict  of  inflammation  must  rest  on  the 
evidence  of  functional  derangement,  as  of  the  kidneys  and  bladder, 
and. more  particularly  of  the  brain  and  spinal  cord. 

This  leads  me  to  another  accredited  local  sign  of  inflam- 
mation— '  pain.' 

Observe,  then,  the  influence  of  swelling.  No  sooner  has  the 
first  contribution  toward  swelling  been  made  by  persisting 
distension  of  the  vessels  of  the  inflamed  part,  than  pain,  or  at 
least  exalted  sensibility,  is  induced  by  the  blood's  influence  on  the 
nerves  of  that  part.  The  degree  of  pain  from  this  cause  will  be 
regulated  by  both  the  elements  which  determine  the  amount  of 
hypersemia,  that  is  to  say  will  be  proportionate  to  the  over-supply 
of  blood,  and  the  number  of  vessels  in  the  part ;  but  the  number 
of  sensory  nerves  affected  will  further  apportion  the  degree  of  pain, 
and  as  swelling  ensues  from  effusion,  the  same  conditions  which 
represent  the  degree  of  tension,  will  also  measure  the  intensity  of 
the  pain.  Thus  a  more  solid,  and  therefore  circumscribed  effusion 
of  coagulating  lymph,  underneath  an  unyielding  texture,  such  as  a 
fibrous  membrane,  e.g.,  the  fascia-lata,  or  a  fluid  similarly  cir- 
cumstanced, as  an  abscess  in  the  substance  of  bone,  are  aggravating 
conditions  inducing  the  most  severe  and  unremitting  pain ;  while 
a  more  fluid  serous  effusion  into  a  loose  texture  such  as  the  cel- 
lular tissue,  say  of  the  arm-pit,  allows  of  a  considerable  accumu- 
lation without  much  pain,  and  will  then  be  more  tolerable. 

The  character  as  well  as  the  degree  of  pain  accompanying 
inflammation,  is  equally  diversified.  Erysipelas  and  certain  other 
inflammations  of  the  skin,  occasion  a  burning  pain,  whence  the 
poj)ular  name  of  this  disease — St.  Anthony's-fire.  Inflammation 
of  the  rectum  occasions  a  scalding  pain  during  evacuation  of  the 
faeces.    Chronic  rheumatism  and  lumbago  are  attended  with  the 
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I  dull  achiug  pain  of  inflamed  fibrous  and  muscular  tissues  ;  gout, 
1  with  a  wrenching  pain ;  abscess  in  bone,  with  an  imremitting 
I  burrowing  pain ;  inflammation  of  the  dental  periosteum — periodon- 
j  titis,  with  a  throbbing  pain.  In  other  parts  this  character  of  pain 
i  is  the  known  forerunner  of  suppuration.  Parts  endowed  with  but 
]  little  sensibility  in  health,  generally  become  acutely  sensible  when 
i  inflamed.  Inflammation  of  fibrous  textures  and  of  bone,  including 
t  the  teeth,  exemplifies  this  change ;  so  likewise  does  the  pain  of 
( enteritis,  and,  in  a  minor  degree,  the  stitch  of  pleurisy,  which  is 
J  also  the  pain  of  other  inflamed  serous  membranes.  Parenchy- 
I  matous  organs  likewise  acquire  exalted  sensibility,  as  manifested 
I  by  the  heavy,  oppressive  pain  of  pneumonia.  Organs  of  special 
;  sense  are  for  a  time  quickened  by  inflammation,  and  convey  their 
c  own  sensations,  but  too  keenly.  The  ear  becomes  too  susceptible 
c  of  sound,  and  iritis  begets  intolerance  of  light. 

Reflected  pains  in  distant  parts  are  not  uncommon  symptoms 

of  inflammation.  Pain  in  the  inner  side  of  the  knee  may  emanate 
tfrom  inflammation  of  the  hip-joint;  in  the  glans  penis,  from 
c  cystitis ;  in  the  testicle,  from  nephritis  ;  under  the  right  shoulder- 
l  blade,  from  hepatitis ;  and  under  the  left  scapula  from  gastritis, 
i  Keflex  motions  may  be  excited  in  like  manner :  Sneezing,  by 

catan'h ;  coughing,  by  bronchitis  and  pneumonia ;  vomiting,  by 
J  gastritis;  and  (reflex?)  micturition,  by  cystitis. 

Respecting  the  diagnostic  value  of  '  pain,^  the  reader  is  referred 

to  Chapter  II.,  on  Functional  Symptoms.     Suffice  it  to  say  that 

the  pain  of  inflammation  being  chiefly  due  to  swelling,  is  scarcely 

an  earlier  sign.  It  may  also  be  absent  in  true  inflammation,  and 
I  present  without ;  and  is  rather  a  measure  of  the  kind  of  swelling 

than  of  the  degree  of  inflammation.    By  itself,  therefore,  pain 

has  little  diagnostic  importance ;  yet,  viewing  inflammation  as  an 
h  "internal  cause"  in  operation,  we  can  from  this  point  trace  the 

origin  of '  inflammatory  fever,'  and  thus  further  illustrate  the  "  local 

origin  of  constitutional  disease." 

Now  the  phenomena  of  inflammatory  or  symptomatic  fever 

are  well  known.    The  heart's  action  is  excited,  the  pulse  becomes 
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more  forcible  and  frequent  than  usual,  and  in  some  cases  less 
compressible ;  the  skiu  is  dry  and  hot,  the  urine  scanty  and  high- 
coloured,  the  bowels  probably  constipated,  the  faeces  dry  and  hard ; 
thirst  and  inappetency,  weakness,  with  general  nervous  excite- 
ment,— restlessness,  sleeplessness  and  hurried  respiration,  are  also 
primary  accompaniments  of  this  fever.  Here,  then,  we  observe 
the  '  vascular,^  '  secretory,'  and  '  nervous  systems'  together  engaged 
in  a  constitutional  disorder — symptomatic  of  inflammation. 

But  if  the  constitutional  symptoms  of  inflammation  be  familiar, 
how  do  they  arise  from  this  local  morbid  condition  ?  What  is 
the  theory  or  interpretation  of  inflammatory  fever  ? 

Hunter  apparently  was  inclined  to  attribute  this  excitement  of 
the  circulation  and  its  concomitant  (constitutional)  symptoms  to 
the  previous  excessive  formation  oi  fibrin  in  the  blood.  He  ad- 
duces the  case  of  a  man*  who  was  stabbed  in  the  loins,  and  who, 
from  the  subsequent  symptoms,  was  most  probably  wounded  or  hurt 
in  some  abdominal  organ.  At  first  there  were  no  symptoms,  but 
simply  pain  in  the  part;  venesection  therefore  was  practised  by 
way  of  precaution,  and  the  blood  then  drawn  was  perfectly  na- 
tural ;  in  less  than  a  quarter  of  an  hour  after  constitutional 
symptoms  supervened,  such  as  rigor,  sickness,  &c.,  and  on  open- 
ing the  same  orifice  the  second  quantity  of  blood  was  very  thickly 
and  firmly  bvffed,  having  all  the  appearance  of  highly  inflamma- 
tory blood ;  and  throughout  the  constitutional  symptoms,  which 
lasted  some  time,  the  blood  continued  in  this  state,  as  proved  by 
subsequent  bleedings. 

This  case  appears  to  me  inconclusive,  even  so  far  as  a  single 
case  can  be  conclusive.  The  rigor  and  sickness  may  have  been  due 
to  nervous  shock  rather  than  inflammation  with  buffy  blood ;  and 
Hunter's  record  does  not  state  whether  other  unequivocal  symp- 
toms of  inflammatory  fever  were  present.  Then,  again,  the  same 
authority  narrates  a  case  in  which  the  blood  was  not  bufled,  or  sizy, 
and  yet  inflammatory  fever  was  undoubtedly  present.    A  young 


*  On  the  Blood  and  Inflamrnation,  1794,  p.  314. 
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\  •woman  being  attacked  with  a  violent  coughj  oppressive  breathing, 
I  quick,  full,  aud  hard  pulse,  bleeding  gave  her  ease,  the  blood  was 
tthen  sizy  j  the  symptoms  returned,  a  second  venesection  also  re- 
llieved  her,  and  the  blood  was  more  sizy  than  before;  so  far  all 
t the  symptoms  agreed ;  they  again  recurred,  and  more  violently; 
i&  third  venesection  again  brought  relief,  but  this  blood  was  not 
iin  the  least  sizy,  although  it  came  from  the  vein  very  freely. 

These  cases  are  irreconcilable  with  the  theory  that  iuflamma- 
t  tory  fever  is  due  to  an  excess  of  fibrin  in  the  blood,  so  far  as  such 
(excess  is  denoted  by  buff-forming  coagulation. 

The  results  of  chemical  analysis  also  indicate  that  inflam ma- 
ttery fever  may  possibly  be  absent  with  hyperinosis,  or  present 
\  without  it ;   and  they  certainly  prove  beyond  doubt  that  the 
I  degree  of  inflammatory  fever  cannot  be  measured  by  the  amount 
cof  hyperinosis.     MM.  Becquerel  and  Rodier  estimate  the  increase 
cof  fibrin  iu  various  diseases  to  range  from  the  healthy  average  of 
t  three  to  ten  parts  in  one  thousand  of  blood ;  and  that  a  slight 
::increase  from  three  to  five  takes  place  in  chlorosis,  in  certain 
ceases  of  scurvy,  more  especially  when  it  assumes  the  chronic  form 
liduring  pregnancy,  and  in  erysipelas  of  the  face ;  yet  surely  the 
t  two  first  mentioned  diseases  are  not  inflammatory,  nor  are  the 
oordinary  constitutional  symptoms  of  pregnancy  those  of  inflamma- 
titory  fever.    On  the  other  hand,  a  diminished  proportion  of  fibrin 
)below  the  average  of  three  in  one  thousand  was  noted  in  scarlet 
:  fever,  small-pox,  and  measles;  but  the  ordinary  type  of  these  fevers 
ds  inflammatory  in  a  high  degree.    Lastly,  when  present,  the 
degree  of  this  fever  does  not  correspond  with  the  amount  of  hy- 
'perinosis.  A  great  increase  of  fibrin  up  to  ten  in  one  thousand  was 
1  noticed  in  acute  articular  rheumatism,  in  pleurisy,  and  pneumonia; 
uand  a  proportion  varying  from  five  to  ten  was  also  found  in  peri- 
tonitis, bronchitis,  and  severe  erysipelas  of  the  face — diseases  which 
are  accompanied  with  at  least  as  high  a  degree  of  inflammatory  fever 
■as  pleurisy  or  pneumonia. 

The  foregoing  facts  and  considerations  compel  us  to  attribute 
the  accompanying  inflammatory  fever  to  some  other  source  than 
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•the  blood ;  and  the  only  other  bond  of  sympathetic  connexion 
between  the  heart  and  inflamed  part  is  the  'nervous  system.' 
Many  years  since^  Abernethy  suggested  this  channel  of  commu- 
nication without^  however,  specifying  his  "  strong  reasons  for  be- 
lieving that  the  inflammatory  fever — the  state  of  vigilance  and 
delirium,  convulsions  and  tetanus,  that  arise  in  consequence  of 
injuries  of  the  limbs,  are  produced  by  irritation  imparted  to  the 
brain,  which,  by  a  kind  of  reflected  operation,  occasions  a  greater 
disorder  of  some  of  the  organs  of  the  body  than  of  others,  and  thus 
gives  a  character  and  denomination  to  the  disease."*  Subsequently, 
Travers  pointed  out  the  agency  of  the  nervous  system,  and  drew 
the  distinction  between  nervous  excitement  alone  and  inflamma- 
tory fever.  Although  he  attributes  this  fever  to  excitement  of  the 
circulation  from  hyperinosis,  yet  he  observed  that  the  first  morbid 
impression  was  upon  the  nervous  system,  and  transmitted  by  the 
nerves  of  the  part  injured  or  inflamed  to  the  nervous  centre,  and 
thence  to  the  organs  of  circulation.  In  proof  thereof,  Travers 
urges  the  priority  of  nervous  excitement  in  the  development  of 
inflammatory  fever.  "  The  premonitory  symptoms — viz.  head- 
ache, lassitude,  disquietude,  nausea,  chilliness,  and  rigor  are  in- 
dications of  the  more  or  less  troubled  condition  of  the  nervous 
centres ;  to  these  the  alterations  in  the  measure  and  force  of  the 
circulation,  the  permanent  and  sensible  changes  upon  the  internal 
and  external  surfaces,  and  their  secretions  succeed — viz.,  quick 
pulse,  hot  skin,  dryness  of  the  mouth  and  fauces,  furred  tongue, 
vitiated  and  scanty  secretions,"t  &c.  I  have  italicised  two  of 
these  words  in  order  to  bring  out  the  force  of  this  paragraph. 

Nervous  excitement  may  stop  short  of  inflammatory  fever,  or 
may  be  followed  by,  and  remain  associated  with,  excitement  of  the 
sanguiferous  system,  and  either  element  may  then  predominate. 
Thus,  "  irritation  may  be  a  symptom  of  fever,  as  fever  may  be  an 
effect  of  irritation ;  but  they  are  originally  and  essentially  dis- 


*  Cousiit.ulioual  Origin,  &c.,  of  Local  Diseases,  1824,  p.  3. 
t  Physiology  of  luilammalioii,  1814,  pp.  02-63. 
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tinct  forms  of  disease,  and  either  may  exist  in  the  absence  of  the 
other."* 

At  page  145  of  the  work  referred  to  will  be  found  cases  of 
"  inflammation  following  injuries  and  operations and  I  think 
they  fairly  bear  this  construction.  Some  of  them  illustrate  nervous 
excitement  alone,  following  inflammation.  Such^  I  conceive,  are 
the  histories  of  Mosely  (p.  146),  and  of  Woodcock  and  Laurisson, 
which  immediately  follow.  Others,  again,  exhibit  nervous  excite- 
ment, followed  by  that  of  the  sanguiferous  system — inflammatory 
fever.  Of  this  character  is  the  history  of  Fuller  (p.  153) ;  and  in 
some  cases,  as  in  this  last,  the  nervous  excitement  ending  in  pros- 
tration, actually  outlived  the  inflammatory  fever^  and  the  patients 
died  from  exhaustion. 

My  own  clinical  observations,  I  believe,  justify  me  in  enlarging 
the  inference  I  have  drawn  from  these  cases ;  and,  that  while 
inflammatory  fever  is  invariably  and  immediately  preceded  by 
nervous  excitement,  more  or  less,  so  also  it  never  arises  under  any 
other  circumstances.  In  short,  nervous  excitement  is  not  merely 
a  cause  of  this  fever,  but  the  only  cause  of  it.  But  to  prove  this 
proposition  by  a  general  review  of  the  clinical  history  and  etiology 
of  inflammatory  fever  would  occupy  too  large  a  portion  of  this  work. 

Certain  of  the  nervous  phenomena  which  precede  and  accom- 
pany inflammatory  fever  are  difiicult  of  explanation.  I  allude 
more  particularly  to  inappeiency  and  thirst.  Healthy  hunger  and 
thirst  are  now  generally  allowed  by  physiologists  to  be  sensations 
expressing  corresponding  requirements  of  the  '  system,^  rather  than 
proceeding  from  conditions  of  the  stomach.  "  These  sensations," 
observes  Dr.  Carpenter,t  "  bear  no  constant  relation  to  the  amount 
of  solid  or  liquid  aliment  in  the  stomach,  whilst  they  do  corre- 
spond with  the  excess  of  demand  in  the  system  over  the  supply 
afforded  by  the  blood ;  and  they  abate  by  the  introduction  of  the 
requisite  material  into  the  circulating  blood,  even  though  this  be 
not  accomplished  in  the  usual  manner  by  the  ingestion  of  food  or 


*  Coustitutional  Irritation,  182G,p- '193.  t  Principles  of  Human  Physiology. 
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drink  into  the  stomach/'  Agreeably  to  this  physiological  provision, 
inflammatory  fever  should  be  attended  with  hunger,  rather  than 
inappetency.  Albumen  is  the,  pabulum  most  extensively  demanded 
by  the  tissues  for  their  support,  and  its  proportion  in  the  blood 
declines  considerably  during  inflammation ;  yet  this  deficiency  is 
accompanied  with  the  loss  of  appetite.  Again,  the  secretions  are 
suppressed,  and  water,  therefore,  retained  in  the  blood  ;  yet  this 
excess  is  attended  with  incessant  thirst.  Further  investigation  is 
needed  to  clear  up  these  anomalies.  All  the  other  phenomena 
which  I  have  enumerated  as  emanating  from  the  local  irritation 
spreading  through  the  nervous  system,  are  symptoms  of  excitement 
mingled  with  exhaustion.  The  sympathetic  fever — not  inaptly  so 
called — thence  arising,  is  said  to  have  similar  types ;  the  sthenic, 
denoted  by  forcible  action  of  the  heart,  and  a  strong,  hard  pulse ; 
the  asthenic,  pronounced  by  feeble  and  rapid  action  of  the  heart, 
and  a  quick,  weak,  perhaps  irregular  pulse.  But,  after  all  the 
distinctions  that  have  been  drawn  between  these  types,  they  are 
seldom  well  defined  in  Nature.  Daily  circumstances  will  modify 
the  character  of  inflammatory  fever  during  its  course  in  the  same 
individual. 

Does  the  temperature  of  the  body  rise  during  this  fever  ?  Dr. 
Thomson  states  that  it  ranges  from  the  low  extreme  of  94°  up  to 
107°  Fahrenheit.  This  is  partly  due  at  least  to  suppression  of  the 
perspiration,  and,  therefore,  the  retention  of  that  heat  which  would 
otherwise  pass  off  by  evaporation  from  the  skin.  But  the  excited 
nervous  system  probably  contributes  to  the  production  of  heat. 
Sir  B.  Brodie's  experiments*  show  that  if  the  encephalon  be 
removed,  the  body  speedily  loses  its  temperature  j  a  doctrine  sub- 
sequently confirmed  by  the  experiments  of  MM.  Le  Gallois  and 
Chossat.  Certain  pathological  observations  also  lead  us  to  infer 
that  the  loss  of  nervous  influence  in  any  part  is  accompanied  by  a 
loss  of  temperature  there.f 

*  Physiological  Researches,  1851,  repub.  from  Phil.  Trans, 
t  See  Med.-Chir.  Trans.,  vol.  vii.,  H.  Earle ;  also,  Human  Physiology,  Dun- 
glibson,  7th  edit.,  vol.  ii..  p.  238. 
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If,  then,  such  be  the  physiological  influence  of  the  brain  and 
nervous  system  in  relation  to  the  ordinary  temperature  of  the 
body,  may  we  not  infer  that  the  (pathological)  influence  of  nervous 
excitement  will  be  to  evolve  the  heat  of  fever  ? 

The  secretions  are  arrested  and  their  composition  perverted 
probably  by  the  same  influence ;  for  they  also  are  regulated  by  the 
nervous  system  in  health. 

Pebrile  urine  is  at  first  characterized  by  its  deep  red  colour, 
strong  urinous  smell,  super-acid  reaction,  high  specific  gravity,  and 
scanty  quantity  secreted  in  a  given  time.  This  deficiency  is 
chiefly  owing  to  a  reduced  proportion  of  water,  rather  than  of  solid 
constituents,  in  the  urine ;  which  has  thus  become  concentrated. 
Dr.  Day*  adds,  that  the  constant  characters  of  febrile  urine  are 
the  diminution,  both  relatively  and  absolutely,  of  the  inorganic 
salts,  especially  of  the  chloride  of  sodium,  with  augmentation 
of  the  uric  acid  and  urates.  Even  when  febrile  urine  does 
not  deposit  urates,  it  always  contains  an  excess  of  ux'ic  acid. 
Urea  is  increased  in  some  cases,  and  probably  diminished 
in  others.  Heller  observed  the  greatest  quantity  of  urea  in 
meningitis,  the  whole  urine  solidifying  in  a  few  minutes  into  a 
crystalline  magma,  on  the  addition  of  concentrated  nitric  acid. 
Excess  of  urea  was  also  found  during  exudation,  but  diminished 
during  resorption,  in  pneumonia,  in  pleuritis,  and  in  acute  rheuma- 
tism, especially  if  endocarditis  be  simultaneously  present.  In  the 
beginning  of  typhus,  urea  is  increased,  but  not  so  much  as  in  the 
diseases  before  mentioned.  Extractive  matter  is  generally  in- 
creased in  febrile  urine,  and  lactic  acid  is  often  present. 
Occasionally,  a  small  quantity  of  albumen  is  found,  but  only  for 
a  short  time.  (Becquerel  and  Rodier.)  As  inflammatory  fever 
declines,  the  urine  deposits  plentifully  a  lateritious  or  brick-dust 
coloured  sediment,  consisting  of  urate  of  ammonia. 

The  quantity  of  sweat  is  much  diminished  during  inflammatory 
fever,  but  its  chemical  composition  at  that  time  is  not  well  under- 


*  Op.  cit.,  p.  343. 
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stood.  Ulcers,  also,  which  have  been  discharging  freely  become 
dry.  The  flow  of  saliva  is  less  free,  and  the  tongue  furred.  This 
appearance  arises  from  a  material  of  whitish  yellow  or  brown 
colour  and  firm  consistence,  overlaying  the  posterior  and  middle 
portion  of  the  tongue  on  its  upper  aspect,  and  adhering  closely. 
It  cannot  be  removed  altogether  by  scraping,  but  as  the  fever 
declines  it  is  shed  spontaneously.  If,  says  Dr.  Thomson,  this 
fur  arose  from  the  nature  of  the  saliva  secreted,  then,  instead 
of  being  found  only  on  the  upper,  middle,  and  posterior 
parts  of  the  tongue,  we  should  find  it  incrusting  the  whole 
internal  surface  of  the  mouth.  It  is  probably  secreted  from  the 
papillae  to  which  it  adheres.  A  similar  appearance  arises  from 
irritation  of  the  stomach,  without  any  fever  at  all.  Discrimination, 
therefore,  is  necessary,  by  considering  whether  other  symptoms 
concur. 

Thus  far  respecting  the  pathology  of  inflammatory  fever,  and 
its  origin  from  the  local  irritation  of  inflammatory  swelling. 

But  does  the  sympathetic  fever  arise  in  every  instance  from 
inflammation  ?  It  has  been  alleged  that  febrile  symptoms  may 
precede  the  local,  as  in  erysipelas,  small-pox,  measles,  and  all 
exanthemata.  All  internal  inflammations  arising  from  external 
cold  are  also  said  to  be  preceded  by  inflammatory  fever,  which 
cannot,  therefore,  in  such  cases,  be  termed  '  sympathetic.^ 

To  determine  this  question,  take,  for  example,  pneumonia.  In 
most  cases,  inflammation  of  the  pulmonary  texture  is  consequent 
on  the  intropulsion  of  blood  by  exposure  to  cold.  The  superficial 
blood-vessels  contract  under  the  influence  of  cold,  and  becoming 
comparatively  empty,  the  blood  retires  from  them,  and  the  area  of 
the  '  systemic'  circulation  is  diminished.  More  than  an  appropriate 
share  of  the  whole  mass  of  blood  is  now  circulating  through  the 
systemic  vessels,  and  in  due  course  the  ''  pulmonic'  system  receives 
an  extra  portion  of  blood  (from  the  systemic  veins),  thereby  reliev- 
ing all  the  systemic  vessels,  and  re-adjusting  the  balance  of  the 
blood's  circulation.  But  the  lai'ger  vessels  afiected  by  exposure  to 
cold  are  veins,  they  being  superficial ;  they  are,  therefore,  most 
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excluded  from  the  S3'stemic  circulation,  and  accordingly  the  venous 
half  of  the  systemic  circulation  is  comparatively  more  surcharged 
than  the  arterial  portion.    The  deeper  systemic  veins  being  thus 
engorged,  convey  their  load  to  the  right  side  of  the  heart,  thence 
through  the  pulmonary  artery,  to  accomplish  the  readjustment  of 
the  circulation  by  distributing  their  (venous)  blood  throughout  the 
lungs.    These  organs  become  much  congested.    The  heart,  over- 
taxed, fails,  for  a  time  at  least,  to  propel  the  blood  through  distal 
pulmonary  vessels,  as  it  also  fails  to  force  the  blood  through  the 
more  distal  systemic  veins  leading  to  the  surface  of  the  body ;  the 
pulmonary  veins  become  engorged  with  blood,  motionless,  or  nearly 
so.    By-and-bye,  the  heart  arouses,  as  it  were,  from  its  lethargy, 
and  makes  an  effort  to  restore  the  systemic  circulation,  and  to 
clear  the  pulmonic  veins  of  their  superfluous  blood.    This  is 
reaction,  attended  with  a  glow  of  returning  warmth  and  colour; 
and,  simultaneously,  determination  of  blood  through  the  lungs. 
Reaction  does  not  precede  the  determination  of  blood,  and  if  it 
advance  only  so  far  as  to  restore  the  average  force  and  frequency 
of  pulse  peculiar  to  the  individual,  cannot  be  called  fever  ;  and  if 
beyond  this  standard,  and  the  determination  of  blood  be  also  per- 
sistent— in  fact,  inflammatory — even  then  inflammatory  fever  arises 
simultaneoTisly  with  inflammation,  and  does  not  precede  it. 

Bearing  in  mind  the  pathology  and  origin  of  inflammatory 
fever,  as  now  traced  in  its  clinical  history,  aided  by  experimental 
observations,  it  will  be  obvious  that  we  cannot  regard  '  swelling'  by 
effusion  as  a  "  termination,"  often  so-called,  of  inflammation.  On 
the  contrary,  from  the  tension  wrought  by  effusion,  proceeds, 
through  sympathy  of  the  nervous  system,  the  full  development  of 
inflammatory  or  sympathetic  fever. 

Inflammatory  hypersemia  may  indeed  subside  by  the  timely 
removal  of  the  cause  of  local  irritation,  and  the  vessels  regain 
their  normal  dimensions  before  the  supervention  of  much  eff"usion, 
if  any,  and  perceptible  swelling.  The  redness  fades  away,  the 
part  loses  its  exalted  sensibility,  and  the  incipient  fever  passes  off*. 
This  is  resolution. 
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But  with  the  supervention  of  much  effusion  and  swelling,  an 
internal  cause,  and  one  therefore  less  easily  removed,  comes  into 
operation,  and  the  concomitant  fever  becomes  fully  established. 
I  shall  hereafter  illustrate  the  diagnostic  value  of  swelling,  by 
the  diagnosis  of  inflammatory  diseases  of  the  joints.  It  offers  the 
opportunity  for  remedial  measures  to  anticipate  and  prevent  the 
supervention  of  constitutional  disturbance. 

A  correct  knowledge  of  the  pathology  of  inflammatory  effusion 
will  much  facilitate  the  earliest  and  most  exact  diagnosis  of  this 
'  swelling and  this  knowledge  will  moreover  supply  certain  guiding 
principles  in  aid  of  removing  the  effused  products,  whereby  the  pro- 
bable consequences  of  effusion  may  he  prevented ; — suppuration  with 
its  wasting  hectic,  and  sloughing  or  mortification  probably,  with 
its  typhoid  type  of  fever.  On  these  grounds  I  resume  the  patho- 
logy of  inflammatory  effusion. 

Analogy  might  lead  us  to  expect  a  general  resemblance  be- 
tween the  processes  of  normal  healthy  nutrition  and  inflam- 
matory effusion  j — that  the  '  composition  and  vital  endowments  of 
the  blood'  predispose  to  the  formation  of  certain  products,  and 
that  this  process  is  affected  by  the  '  degree  of  inflammatory  hyper- 
semia,'  and  by  the  state  of  the  general  circulation ;  moreover,  that 
it  is  regulated  by  the  '  nervous  system,'  and  completed  by  the 
'  secretory  power  of  the  inflamed  structure.' 

How  far  does  this  anticipation  accord  with  known  facts? 

Take  the  condition  of  inflammatory  blood,  and  of  the  blood- 
vessels in  an  inflamed  part.  Serum  exudes  from  the  engorged 
vessels,  and  fibrin  is  effused  in  a  fluid  state.  But  inflammatory 
blood  superabounds  with  fibrin,  and  therefore  tends  to  deposit  it 
more  abundantly.  The  liquor  sanguinis  effused  is,  for  the  most 
part,  fluid  fibrin,  and  this  character  of  plasma  represents  the  first 
product  of  inflammation  before  the  formation  of  filaments  of  exuda- 
tion or  pus-corpuscles.  It  is  that  which  appears  in  the  first  instance 
on  blistered  surfaces,  as  demonstrated  by  Mr.  Paget's  obser- 
vations.* 


*  Op.  cit.,  vol.  i.,  p.  338. 
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The  quantity  of  liquor  sanguinis,  and  therefore  of  fibrin, 
effused,  is  further  regulated  by  tlie  degree  of  hypersemia,  aided  by 
the  force  of  the  general  circulation. 

Virchow  denies  this  proposition.  He  argues*  that  nobody 
has  ever  been  able  to  prove  the  affirmative  experimentally ;  that 
"  nobody  has  ever  been  able,  by  producing  a  mere  change  in  the 
force  of  the  current  of  the  blood,  to  induce  the  fibrin  to  transude 
directly,  as  it  is  wont  to  do  in  certain  inflammatory  processes  j  for 
this,  some  irritation  is  always  required."  I  shall  presently  recur  to 
the  latter  clause  in  this  paragraph  ;  but  the  want  of  experimental 
proof  that  fibrin  is  produced  in  an  inflamed  part,  by  the  force  of 
the  blood's  current,  is,  I  think,  compensated  by  familiar  observa- 
tions quite  as  conclusive  as  any  experiments.  When  the  pulse  is 
strong  and  hard  the  blood  flows  forcibly  through  unyielding  vessels, 
and  tells  on  an  inflamed  part ;  then  fibrin  is  produced  abundantly 
in  that  part :  when  again  the  pulse  is  rapid  rather  than  strong, 
and  compressible,  the  blood  is  misdirected ;  then  less  fibrin  is 
found  in  the  part  inflamed.  The  former  condition  is  illustrated 
by  common  phlegmonous  inflammation,  with  much  fibrin ;  the 
latter,  by  erysipelas,  with  much  serum.  This  large  proportion 
of  fibrin,  or  of  serum,  does  not,  it  is  true,  necessarily  accompany 
only  those  states  of  the  local  and  general  circulation  to  which  I 
have  referred.  The  same  results  may  possibly  proceed  from,  and 
denote  an  excess  of  fibrin,  or  of  serum,  in  the  blood ;  the  presence 
of  the  blood's  circulation  in  an  inflamed  part  may  not  be  the  (only) 
cause  of  a  serous  or  fibrinous  effusion  :  but  whenever  the  circula- 
tion is  active  and  tense,  then  there  is  a  tendency  to  the  efinsion 
of  fibrin ;  whenever  the  circulation  is  feeble  and  lax,  then  a  ten- 
dency to  the  effusion  of  serum.  The  inference  obviously  sug- 
gested by  this  invariable  sequence  is,  that  a  mere  change  in  the 
force  of  the  blood's  current  is  a  cause  of  fibrinous  effusion.  It  is 
recognised  as  such  in  practice.  Phlegmon  and  erysipelas  are  re- 
garded as  representing  almost  opposite  conditions  of  the  circulation. 


*  Cellular  Pathology,  p.  163. 
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The  sthenic  and  asthenic  varieties  (not  types)  of  inflammation  have 
long  since  been  recognised,  and  they  suggest  respectively  a  phlegmo- 
nous and  erysipelatous  character  of  inflammation.  Other  varie- 
ties proceed  rather  from  the  quality  of  the  fibrin  effused.  Scrofu- 
lous inflammation  produces  much  fibrin,  yet  the  hypersemia  is 
asthenic;  the  fibrin  being  thin  easily  transudes,  and  coagulates 
imperfectly,  forming  a  flaky  and  curly  clot,  with  much  serum  and 
pus.  Diphtheritic  inflammation  also  produces  a  fibrinous  eff'usion, 
nevertheless  the  hypersemia  is  asthenic  :  but  the  lymph  is  far  less 
tenacious  than  in  health,  and  forms  slimy  pellicles  which  scarcely 
hold  together.  Hemorrhagic  inflammation  is  likewise  asthenic, 
but  it  denotes  a  disintegration  of  the  blood-corpuscles,  their  thin 
colouring  matter  readily  transuding  and  tinging  the  loose  and 
sizy  clot.  Purpura  and  scurvy  are  familiar  examples  of  this  dia- 
thesis. 

Thus,  then,  we  may  ascribe  the  ordinary  varieties  of  inflamma- 
tion to  difierent  conditions  of  the  blood  and  circulation,  or  to  both. 
Beyond  these  sources  of  lymph-efi'usion,  it  is  possible  that  the 
character  of  this  deposit  may  be  influenced  by  the  nervous  system ; 
but  the  share  of  its  influence,  if  any,  must  be  determined  by  future 
inquiry. 

Lastly,  the  structure  in  which  inflammation  takes  place,  may 
itself  exercise  some  power,  either  by  selecting  the  fibrin  from  the 
blood,  thereby  inducing  its  efiusion,  or  by  producing  it  in  the 
inflamed  part  through  metamorphosis  of  the  material  effused.  In 
other  words,  an  inflamed  structure  may  possess  either  a  '  secretory,' 
or  a  '  plastic'  and  '  metabolic,'  power. 

Virchow  adheres  to  the  latter  view,  and  maintains  by  experi- 
mental observations,  that  irritation  induces  the  effusion  of  afibi'ino- 
genous  substance,*  which  can  be  converted  into  fibrin.  In  proof 
of  the  self-sufficiency  of  irritation,  Virchow  adduces  the  operation 
of  a  blister ;  that  firstly,  serum  only  is  yielded,  but  if  the  irritation 


*  Op.  cit.,  pp.  159,  60. 
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be  more  violent,  a  fluid  which  coagulates.  The  general  doctrine 
advanced  is  thus  stated:  "  A  patient  who  produces  at  a  certain 
point  a  large  quantity  of  fibrin-forming  substance,  much  of  it 
passes  from  that  point  into  the  lymph,  and  finally  into  the  blood. 
The  exudation  may  therefore  in  such  cases  be  regarded  as  the 
surplus  of  the  fibrin  formed  in  loco,  for  the  removal  of  which  the 
lymphatic  circulation  did  not  suflB.ce.  As  long  as  the  current  of 
lymph  does  suffice,  all  the  foreign  matters  which  are  formed  in 
the  irritated  part  are  conveyed  into  the  blood  ;  but,  as  soon  as  the 
local  production  becomes  excessive,  the  products  accumulate,  and 
in  addition  to  the  hyperinosis,  a  local  accumulation  of  fibrinous 
exudation  will  also  take  plaee.^^* 

In  objection  to  this  theory,  I  would  urge  the  very  facts  by 
which  its  author  endeavours  to  support  it.  Virchow  has  unhap- 
pily referred  to  the  products  formed  by  the  operation  of  a  blister, 
in  proof  of  the  plastic  power  that  an  irritated  structui'c  possesses. 
But  the  products  of  a  blister  are  formed  on  the  immediate  surface 
of  the  true  skin ;  and  surely  the  cuticle  possesses  no  degree  of 
plastic  power.  I  see  nothing  more  in  the  process  ^  blistering 
than  an  increased  and  persistent  flow  of  blood  to  the  part — in- 
flammatory hypersemia — and  therefore  an  overflow,  first  of  the 
serum,  and  then  of  the  liquor  sanguinis.  The  vessels  from 
which  this  effusion  comes  are  disposed  on  the  surface,  and  similar 
exudation  takes  place  on  other  surfaces  as  on  serous  membranes, 
without  the  intervention  of  any  structure  to  elaborate  the  fibrin. 
The  effusion  is  first  fluid,  then  more  solid,  spontaneously  assuming 
the  characters  of  fibrinous  deposit. 

More  consistent  with  known  facts  is  the  operation  of  a 
'  secretory'  power,  by  which  structures  select  this  or  that  con- 
stituent of  the  blood  as  it  passes  through  them,  and  by  which  the 
effusion  of  that  particular  constituent  is  determined.  An  approach 
to  the  proof  of  this  theory  is,  I  conceive,  the  behaviour  of  the  same 
blood  in  different  textures.    Blood,  having  the  same  composition 


*  Ibid.,  pp.  105,  166. 
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and  propei'tieSj  deposits  in  one  inflamed  part  much  fibrin ;  in  an- 
otherj  rather  albumen  in  a  thirds  more  fatty  matter.  In  pleuro- 
pneumonia, for  example,  fibrin  and  a  large  proportion  of  serum  are 
effused  from  the  inner  surface  of  the  pleura ;  an  albuminous  matter 
is  deposited  in  the  lung-parenchyma ;  and  pus,  in  which /a^  abounds, 
is  more  readily  secreted  from  the  (bronchial)  mucous  membrane. 
These  products  are  known  ingredients  of  the  same  blood,  flowing 
alike  to  each  of  the  three  structures  mentioned,  and  yet  they 
severally  receive  a  different  kind  of  deposit.  The  inference  is, 
that  the  particular  deposit  is  selected  or  secreted  by  the  particular 
kind  of  texture.  How  far  this  secretory  power  is  a  vital  property; 
how  far  it  results  from  the  physical  construction  of  the  texture,  is 
an  open  question.  Assuredly  the  physical  consistence  and  perme- 
ability of  a  part  will  very  much  affect  its  capability  of  receiving 
this  or  that  kind  of  effusion. 

Probably  all  the  causes  of  effusion  co-operate.  The  '  composi- 
tion and  properties  of  the  blood,'  the  '  hydraulic  state  of  the  circu- 
lation— both  local  and  general,' the  'secretory  power  of  the  structure,' 
and  perhaps '  nervous  influence,'  are  each  engaged  ;  and  sometimes 
serum  is  the  prevailing  product,  sometimes  fibrin,  as  I  have  ex- 
plained. This  latter  soon  coagulates,  and  the  effusion,  at  first  fluid, 
assumes  the  physical  character  of  a  mixed  product — partly  solid, 
partly  fluid,  varying  in  this  respect  as  either  fibrin  or  serum  prevails. 

The  kind  of  '  swelling'  consequent  on  inflammatory  effusion  will 
be  recognised  in  many  cases  by  these  a  priori  considerations ;  but 
if  necessary,  the  diagnosis  of  a  chronic  swelling  of  doubtful  cha- 
racter can  be  completed  by  puncturing  its  substance,  and  examin- 
ing with  the  microscope  the  very  matter  effused. 

Inflammatory  effusion  undergoes  plastic  changes  beyond 
coagulation  of  the  fibrili.  Plastic  or  fibro-cells  may  form  by  the 
elongation  of  cells  which  assume  an  oat-shape  j  elongating  more 
and  more,  they  become  attenuated  into  filaments.  This  fibro- 
cellular  or  connective  tissue  is  the  highest  product  of  inflamma- 
tion. Usually  granules  appear,  and  exudation- corpuscles  are  formed, 
apparently  by  their  coalescence  into  little  round  irregular  masses, 
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each  of  which  sometimes  acquires  an  investing  cell-membrane.  (For 
a  descriptive  account  of  this  fibrinous  deposit^  these  cells  and  cor- 
puscles, see  the  introductory  "Elements  of  Pathological  Anatomy.'") 
They  are  not  the  only  products  evolved  in  inflammatory  effu- 
sion. Pus- corpuscles  may  also  form,  apparently  by  a  modification 
of  the  same  process  of  cell-development  which  evolves  exudation- 
corpuscles;  and  pus  may  be,  or  become,  the  prevailing  product. 

The  process  of  pus-cell  formation  probably  resembles  that  of 
exudation-corpuscles.  Granules  aggregate  and  constitute  a  com- 
pound granular  mass.  An  investing  cell-membrane  gathers  around 
this  as  a  nucleus,  which  nucleus,  by  liquefaction  of  its  peripheral 
granular  matter,  is  left  free,  yet  imbedded  slightly  in  the  cell- wall. 
Such,  apparently,  is  pyogenesis.  (The  structure,  properties,  and 
composition  of  pus  are  described  in  the  introductory  "  Elements 
of  Pathological  Anatomy.") 

These  plastic  changes,  viz.,  coagulation  of  the  fibrin,  and  the 
formation  of  exudation  and  pus-corpuscles,  are  exhibitions  of  an 
inherent  plastic  power,  which  all  blastema  possesses  in  a  greater  or 
less  degree.  I  shall  not  pause  to  examine  the  arguments  in  favour 
of  this  view  of  coagulating  lymph ;  but  the  operation  of  a  plastic 
power  can,  I  think,  be  demonstrated  by  the  circumstances  under 
which  pus  is  sometimes  produced.  At  least,  such  is  the  construction 
I  put  on  certain  experiments  made  by  Dr.  Wood.     He  laid  small 
plates  of  mica  on  a  healthy  granulating  sore,  which  had  been 
previously  sponged  dry.      They  became  damp  in   about  two 
minutes,  and  when  examined  the  blastema  was  found  pellucid  and 
structureless,  or  only  granular.    In  a  few  minutes  more,  another 
plate  showed  flattened  epithelial  cells ;  and  in  ten  minutes  a  third 
plate  presented  the  same  cells,  with  also  well-marked  pus-corpuscles. 
Here  then  was  a  spontaneous  evolution  of  pus-corpuscles.  I  there- 
fore pass  over  the  untenable  hypotheses*  which  have  from  time 
to  time  been  advocated  to  explain  the  production  of  pus  by  dis- 

*  See  works  by  Boerhaave,  Gendrin,  Carswell,  Donn^j  Gorter,  Quesnai,  De 
Haen,  Sir  J.  Pringle,  Gaber,  B.  Bell,  Iloffraan,  Grashuis,  Kaltcubrunncr,  Du- 
pujtren. 
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integration,  or  by  chemical  transformation — either  of  the  blood - 
corpuscles,  lymph,  or  of  the  textures  involved  by  inflammation. 

Pus  is  a  new  product ;  but  its  evolution  appears  to  be  governed 
by  conditions  analogous  to  those  which  regulate  the  formation  of 
other  inflammatory  products,  and  those  of  nutrition  in  general. 
'  Secretory  power'  is  in  operation,  regulated  probably  by  'nervous 
agency/  and  determined  by  the  'condition  of  the  blood  •/  possibly 
also  by  the  '  flow  of  that  blood  to  the  part.' 

Pus  has  been  termed  a  secretion ;  and  its  constant  production 
in  connexion  with  certain  textures,  rather  than  others,  although 
the  blood  be  the  same,  plainly  indicates  that  such  parts  possess 
and  exercise  some  secretory  power. 

The  readiness  with  which  mucous  membranes  suppurate  is 
well  known.  Bronchitis,  enteritis,  and  cystitis  are  prone  to  induce 
purulent  sputa,  faeces,  and  urine,  respectively ;  indeed,  pus  has 
been  found  on  a  bougie  five  minutes  only  after  it  was  introduced 
into  the  urethra.  Other  textures  are  far  less  prone  to  suppurate.  An 
incision  through  the  skin  and  subcutaneous  cellular  tissue  pro- 
bably unites  by  adhesion,  without  any  suppuration,  or  pus  is  not 
produced  for  two  or  three  days. 

Observations  such  as  these  tend  to  establish  the  theory,  first 
advanced  by  Simpson,*  that  pus  is  a  secretion.  Certainly  it  is  as 
much  so  as  cuticle  and  all  other  tissues.  They  are  evolved  from  a 
blastema,  effused  from  neighbouring  vessels  ;  and  pus  is  also  the 
product  of  a  blastema,  but  which  is  eff'used  by  inflammatory 
hypersemia.  The  doctrine  of  pus-secretion  was  likewise  suggested 
by  De  Haen;  and  a  few  years  afterwards.  Dr.  Morganf  fully 
discussed  the  whole  question.  BrugmannJ  followed  with  a  similar 
view ;  and  at  length  Hunter§  adopted  and  supported  this  secretion 
theory,  without,  however,  having  first  suggested  it,  as  is  some- 
times asserted. 


*  Dissertaiiones  de  re  Medica,  1722. 

t  Puopoises  sive  Tentamen  Medicutn  do  Paris  confectionc,  1763. 

X  Thesis  de  Puogenia,  1785. 

§  Blood  and  Inflammation,  1794,  p.  417  ci  seq. 
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The  pus-forming  power  of  textures  is  probably  regulated,  like 
other  secretory  power,  by  the  nervous  system.    In  paraplegia, 
cystitis  usually  ensues,  and  this  paralytic  cystitis  produces  purulent 
urine  in  a  more  marked  degree  than  cystitis  arising  from  other 
causes.   Injury  of  the  fifth  pair  of  nerves  is  followed  by  suppura- 
tion of  those  parts  which  they  supply.   Such  cases  show  the  effect 
of  intercepting  the  nervous  influence  to  a  part ;  but  the  nervous 
system  exhibits  its  influence  by  inflammation  and  suppuration  of  a 
part  through  sympathy  with  some  irritation  in  another  and  perhaps 
distant  part.  Mr.  Paget  refers  to  a  specimen*  where  extensive  deposits 
of  lymph  and  pus  were  found  in  the  testicle  of  a  man  whose  urethra 
contained  a  portion  of  calculus  impacted  after  lithotrity.  Analogous 
cases  are  on  record.  The  influence  of  mental  emotion  in  producing 
inflammation  with  speedy  suppuration  is  manifested  by  the  following 
case,t  and  of  which  there  are  similar  ones.   A  lady  was  watching 
her  little  child  at  play,  and  she  saw  a  heavy  window-sash  fall  upon 
its  hand,  cutting  oflF  three  of  its  fingers.    In  a  short  time  the 
mother  also  had  inflammation  of  the  corresponding  three  fingers 
of  her  own  hand,  and  in  twenty-four  hours  pus  was  evacuated  by 
incision. 

Pus-production  is  determined  very  much  by  the  condition  of 
the  blood.  One  would  suppose  so,  judging  from  the  analogy 
between  pus-secretion  and  other  efibrts  of  the  secretory  power. 
Certain  experiments  made  by  Mr.  Paget  supply  apposite  illustra- 
tions. They  show  that  the  same  tissue,  inflamed  by  the  same 
stimulus,  and  as  near  as  possible  in  the  same  degree  of  inflamma- 
tion, yields,  in  difierent  persons,  and  in  whom  therefore  the  blood 
may  be  considered  dissimilar,  difl'erent  forms  of  lymph.  The  in- 
ference is  obvious,  that  blood- conditions  determine  the  kind  of 
product  which  shall  be  formed,  or,  as  we  may  say,  secreted.  I 
have  elsewhere  in  this  work  noticed  this  doctrine  and  these  experi- 
ments.   Blisters  raised  by  cantharides  in  thirty  patients  gave 


*  Museum  of  St.  Bartliolomew's  Hosp.,  Ser.  xxviii.,  No. 
t  Pathology  and  Treatment  of  Hysteria,  Carter,  1853,  p. 


486 


PRINCIPLES  OF  SURGERY. 


sometimes  a  fibrinous,  sometimes  a  purulent  product.  It  was 
found  that  in  cases  of  purely  local  disease,  in  patients  otherwise 
sound,  the  lymph  formed  an  almost  unmixed  coagulum,  in  which, 
when  the  fluid  was  pressed  out,  the  fibrin  was  firm,  elastic,  and 
apparently  filamentous.  Whereas,  in  cases  at  the  opposite  end  of 
the  scale,  such  as  those  of  advanced  phthisis,  a  minimum  of  fibrin 
was  concealed  by  the  crowds  of  corpuscles  imbedded  in  it.  Mr. 
Paget  therefore  concludes  that  the  highest  health  is  marked  by 
an  exudation  containing  the  most  perfect  and  unmixed  fibrin  ; 
the  lowest,  by  the  most  abundant  formation  of  corpuscles,  and 
their  nearest  approach,  even  in  their  healthy  state,  to  the  characters 
of  pus-cells. 

Has  continued  determination  of  blood  any  influence  in  pro- 
ducing pus  ?  It  has  been  alleged,  that  "  such  a  result  is  most 
likely  to  ensue  in  complex  and  highly  vascular  structures,  where 
the  effiised  matter  is  retained  in  intimate  contact  with  the  blood- 
vessels ;  hence  intensity  and  continuance  of  inflammation  in  the 
true  skin,  cellular  textures,  glands,  and  most  parenchymatous 
organs,  pretty  surely  lead  to  suppuration."*  And  in  explanation 
of  this  process,  it  is  suggested  by  the  same  authority,  that,  as 
under  the  exaggerated  "  influence  of  the  red-corpuscles  (which 
convey  oxygen)  on  the  liquor  sanguinis,  rnore  of  its  protein  passes 
into  the  state  of  solid  deutoxide, — a  material  fitted  for  organization 
and  reparation ;  so  we  may  infer  that  the  excessive  degree  or  con- 
tinuance of  the  same  action  may  overdo  this  change,  give  chemical 
properties  an  ascendancy  over  the  vital  powers,  and  by  turning  the 
most  recently-formed  solid  into  a  fluid  tritoxide,  may  efiect  a  work 
of  separation  and  destruction,  involving  the  blood  in  the  obstructed 
vessels,  and  extending  to  the  albuminous  matter  of  the  containing 
texture." 

This  chemical  theory  needs  no  further  refutation  than  the 
now  acknowledged  fact,  that  protein  itself  is  a  chemical  myth, 
having  no  existence,  and  of  course  therefore  incapable  of  forming  a 


*  Principles  of  Medicine,  C.  J.  B.  Williams,  M.D.,  3rd  Edit.,  p.  364. 
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deiitoxide,  and  then  a  tritoxide.  But  what  influence  does  persistent 
determination  of  blood  exercise,  under  the  circumstances  of  pus- 
formation,  in  complex  and  highly  vascular  structures?  If  an 
incision  be  made  when  pus  is  about  forming  in  a  large  boil,  an 
abundance  of  solid  lymph  is  seen  agglutinating  the  cellular  texture. 
Pressing  as  this  does  upon  the  vessels  which  it  encompasses,  they 
become,  at  least  partially,  occluded.  Inflammation  being  far 
advanced,  '  obstruction  '  is  now  added  to  '  persistent  determination' 
of  blood.  And  this  obstruction — this  solid  lympb  and  agglutinated 
cellular  texture,  may  extend  for  some  distance,  giving  tbe  external 
swelling  a  broad  base.  Around  the  periphery  of  the  solid  swelling 
blood  plays  freely,  yet  without  pus  forming  there ;  whereas,  in  tbe 
centre,  first  appears  a  white  spot  of  pus,  far  removed  from  the  cir- 
cumferential determination  of  blood.  This  afflux  of  blood  goes 
on  depositing  fresh  lymph,  thus  enlarging  the  swelling ;  while  in  the 
midst  of  the  solid  lympb  and  occluded  vessels,  more  and  more 
removed  from  all  such  external  influence,  suppuration  proceeds. 
Persistent  determination  of  blood,  therefore,  only  prepares  a 
structure  for  suppuration ;  suppuration  itself  is  an  independent 
process.  Consequently,  we  are  not  surprised  to  discover  pus  in  a 
texture  where  determination  of  blood  cannot  have  availed  much ; 
as  in  the  centre  of  a  large  fatty  tumour,  itself  but  ill-provided 
with  vessels  for  its  own  supply  of  blood ;  and  the  freest  afflux  of 
blood  without  suppuration,  as  in  a  gouty  toe. 

The  pathology  of  suppuration  throws  some  ligbt  on  the  nature 
of  its  local  signs  and  symptoms ;  moreover,  their  diagnostic  value 
can  thus  be  estimated. 

With  each  stroke  of  the  heart  arterial  blood  is  propelled  against 
the  surface  of  the  solid  lymph,  through  all  the  vessels  which  sur- 
round it  at  the  seat  of  inflammation ;  and  in  each  vessel  the  blood 
rebounds,  so  as  to  occasion  a  throbbing  or  pulsating  pain.  The 
heat  of  the  part  is  somewhat  increased,  and  the  bright  tinge  of 
arterial  blood  overspreads  the  swelling. 

Now,  these  signs  are  usually  said  to  betoken  approaching  sup- 
puration.   But,  proceeding  as  they  do  immediately  from  deter- 
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mination  of  blood — a  condition  not  essential  to  suppuration — 
these  signs  are  not  invariably  present  or  trustworthy.  They  may 
occur  without  suppuration  ensuing.  Inflammation  in  an  unyield- 
ing texture  is  accompanied  with  throbbing  pain ;  toothache  being 
a  familiar  example.  Again,  in  loose  parenchymatous  textures  which 
admit  of  a  more  free  flow  of  blood,  extensive  suppuration  may 
have  taken  place  without  any  previous  throbbing,  and  be  altogether 
unsuspected  by  the  individual.  Under  these  circumstances  I  have 
not  unfrequently  opened  an  abscess  in  the  ischio-rectal  fossa,  and 
given  vent  to  several  ounces  of  pus  which  had  formed  there  without 
the  accredited  premonitory  signs  of  suppuration.  Perhaps  the 
diagnostic  value  of  these  symptoms  is  fairly  represented  by  saying, 
that  when  suppuration  does  occur  in  unyielding  textures,  it  is  in- 
variably preceded  by  throbbing,  with  some  increased  heat  and 
redness ;  otherwise  they  are  not  constant  signs  of  approaching 
suppuration.  Some  inference  may  be  drawn  from  the  size  of  the 
swelling.  As  the  afflux  of  blood  increases  towards  the  period  of 
suppuration,  the  swelling  enlarges  with  fresh  deposits  of  lymph ; 
but  this  sign,  like  those  before  mentioned,  will  be  modifled  by  the 
kind  of  texture  in  which  suppuration  is  about  to  commence.  In 
yielding  textures,  such  as  the  loose  cellular  tissue  around  the  anus, 
considerable  effusion  and  swelling  may  supervene  without  suppura- 
tion j  while  in  unyielding  textures,  such  as  around  the  fangs  of  a 
tooth,  an  abscess  will  form,  without  an  increasing  swelling  of  the 
gum.  No  connexion,  therefore,  necessarily  exists  between  sup- 
puration and  this  symptom ;  yet  here  again,  when  suppuration 
does  occur  in  a  loose  yielding  texture,  it  is  perhaps  invariably 
preceded  by  some  increase  of  swelling. 

But  the  physical  properties  of  pus  confer  certain  distinctive 
characters  on  any  soft  part  in  which  it  is  formed.  Just  as  the 
first  eff'usion  of  lymph  is  recognised  by  a  semi-solid  swelling, 
arising  from  the  products — fibrin  and  serum — into  which  that 
lymph  has  become  resolved  ;  so  now  another  product — fluid,  but  of 
creamy  consistence,  and  slightly  viscid — being  diffused,  imparts  a 
more  elastic  feel  to  the  swelling.    It  is  the  sign  of  diffused  sup- 
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pnration,  and  this  condition  may  continue.  Or  fresh  lymph  may 
be  deposited  so  abundantly  round  about  the  focus  of  suppuration 
as  to  eftectually  circumscribe  the  matter  and  imprison  it.  Simul- 
taneously with  this  process  of  construction,  destructive  operations 
are  going  on  Avithin  the  barrier  of  lymph.  The  encompassed 
tissues  are  resigning  for  ever  their  vital  powers,  and  are  yielding 
to  the  domiuion  of  chemical  and  physical  forces.  Deprived  of 
blood,  the  textures  enclosed  with  lymph,  die,  disintegrate,  and 
dissolve;  and  thus  prepared  for,  are  then  removed  by,  absorption. 
The  new  product — pus,  mingled  with  some  debris  of  the  old  textures 
— now  occupies  their  place.  Suppuration  has  become  victorious  over 
healthy  nutrition,  and  the  suppurative  process  is  established.  A 
pus-containing  cavity  has  been  constructed,  the  walls  of  which 
are  lymph,  supported  by  the  textures  around.  An  abscess  is 
formed. 

This  circumferential  lymph  at  length  assumes  the  structure 
somewhat,  and  the  characters,  of  a  mucous  membrane,  and  acquires 
a  secretory  power.  It  becomes  pus-forming,  as  well  as  pus- 
containing.  It  is  a  pyogenic  membrane.  Richly  provided  with 
blood-vessels,  and  well  organized,  this  membrane,  like  other 
structures  of  equal  organization,  is  not  formed  at  a  very  early 
period  of  the  abscess ;  and  when  formed,  is  fashioned  gradually. 
A  distinct  membrane  was  found  lining  an  abscess  in  the  lung  of  a 
person  who  died  of  pneumonia  after  seven  days'  duration  (Grisolle). 
When  perfectly  formed,  the  pyogenic  membrane  absorbs  old  pus, 
as  well  as  secreting  new ;  and  the  abscess  is  gradually  concocted, 
or  ripens. 

Pathology,  as  usual,  supplies  a  rational  explanation  of  the  con- 
comitant '  signs,'  which  are  now  those  of  abscess. 

The  throbbing  pain,  heat,  and  redness— in  fact,  all  the  signs 
of  previous  active  hyperjemia,  are  mitigated  by  the  yielding  resist- 
ance of  pus  as  compared  with  that  of  solid  lymph  ;  unless  the  pus 
be  confined  under  any  unyielding  texture,  such  as  a  fascia,  or 
within  the  substance  of  bone.  Then  indeed  this  fluid  resists  with 
hydraulic  pressure  against  the  force  of  the  afflux  of  blood,  and  these 
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local  signs  are  aggravated  with  each  stroke  of  the  heart.  The 
swelling  assumes  characters  agreeably  to  the  physical  proi^erties  of 
pus,  circumscribed,  k  fluid  and  fluctuatAng  swelling,  therefore,  is 
now  presented,  rather  than  one  having  the  solidity  of  effused  lymph, 
or  the  more  elastic  feeling  of  pus  diffused. 

Like  any  other  structure,  the  pyogenic  membrane  may  lose  its 
functional  power,  or  possess  it  unimpaired,  or  acquire  a  higher 
degree  of  that  power.  If  the  former,  then  pus-secretion  failing, 
while  absorption  continues  and  prevails ;  the  abscess  dwindles 
and  eventually  disappears.  If  secretion  and  absorption  be  equally 
balanced,  the  abscess  is  maintained  in  a  stationary  condition,  pos- 
sibly for  some  time.  Should  secretion  prevail,  as  usually  it  does, 
and  pus  accumulate,  the  pyogenic  membrane  grows  also,  and  en- 
larges in  a  corresponding  measure  to  accommodate  the  encroaching 
secretion  of  pus.  Moreover,  this  membrane  changes  its  characters 
in  becoming  hypertrophied  with  the  more  active  exercise  of  its 
functions ;  in  a  chronic  abscess  of  three  or  four  months'  duration, 
it  appears  as  a  soft  spongy  enclosure  of  lymph,  slightly  mammil- 
lated,  and  of  a  greyish  or  reddish-brown  colour  after  death.  This 
sac  is  attached  to  the  surrounding  textures ;  sometimes  closely, 
sometimes  loosely.  They  however  are  invaded  by  the  expanding 
abscess,  and  being  absorbed  to  make  room,  the  area  of  the 
fluctuating  swelling  enlarges. 

At  length,  though  at  a  variable  period — usually  before  the 
abscess  becomes  chronic — absorption  of  the  pyogenic  membrane 
itself  begins  under  this  expansion  by  constant  fluid  pressure.  The 
abscess  is  ready  to  burst,  and  generally,  in  the  direction  of 
least  resistance,  the  abscess  points.  Macartney  states  that 
on  the  side  of  the  abscess  opposite  to  this  thinning  portion, 
the  pyogenic  membrane  actually  grows  thicker,  and  contracts  so 
as  to  exercise  some  degree  of  expulsive  power.  The  circum- 
ferential tissues  are  absorbed  more  and  more  in  the  direction 
of  the  pointing,  for  the  expanding  force  there  gains  advan- 
tage. A  prominent  point  appears,  over  which  the  skin  assumes  a 
dark  livid  tint,  and  the  cuticle  desquamates  in  eccentric  rings. 
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Here  fluctuation  is  most  readily  felt.  Soon  this  point  cracks,  and 
pus  issues  forth.  The  distended  abscess  is  relieved ;  and  if  the 
aperture  be  sufficiently  free  and  dependent,  or  made  so,  then,  as 
the  pus  drains  away,  coagulable  lymph  is  effused  instead,  which, 
forming  granulations,  contracts  towards  this  opening,  and  gradually 
closes  the  cavity  of  the  abscess.  Around  the  opening  also  granula- 
tions of  lymph  spring  up,  which  contract.  In  fact,  the  abscess  is 
now  a  healing  ulcer,  and  the  process  of  reparation  is  completed  in 
a  period  varying  from,  perhaps,  twenty-four  hours  to  days,  weeks, 
or  months. 

Sometimes  reparation  is  incomplete;  the  sac  of  the  abscess  is 
brought  together  only  here  and  there,  leaving  intervening  cavities 
in  which  pus  is  reproduced,  forming  a  multilocular  abscess.  Or 
the  abscess  contracts  into  a  narrow  channel  or  fistula,  characterized 
by  having  a  perfect  pyogenic  membrane  throughout  its  course,  and 
an  obstinate  indisposition  to  heal.  It  is  convenient  to  distinguish 
a  sinus  by  the  absence  of  these  characters. 

Sometimes  the  process  of  reparation  is  unhealthy  and  without 
tendency  to  heal.  The  sac  secretes  a  fetid  sanious  pus,  induced 
possibly  by  the  admission  of  air,  or  by  some  constitutional  disorder 
affecting  the  pyogenic  membrane,  and  the  healing  process  is 
delayed.  Or,  at  a  later  period,  when  the  abscess  is  reduced  to  an 
ulcer,  it,  like  ulcers  otherwise  produced,  may  exhibit  an  indis- 
position to  heal.  From  constitutional  causes  chiefly,  this  ulcer 
may  become  indolent,  irritable,  inflamed,  phagedjenic — differences 
of  character  which  relate  rather  to  '  the  Constitutional  origin  of 
Local  disease.' 

The  situations  where  abscess  may  be  formed  are  regulated  very 
much  by  the  different  kinds  of  texture.  Abscess  is  rarely,  if  ever, 
formed  in  fibrous  or  cartilaginous  tissues,  and  within  any  serous 
membrane  is  almost  unknown.  The  situation  where  abscess  may  be 
found  is  quite  another  question.  An  abscess  may  be  extended  from 
where  it  forms  to  another  locaUty.  "Abscess  by  translation,"  as  this 
is  termed,  somewhat  inaptly,  is  favoured  by  the  difficulty  with  which 
pus  produced  in  certain  parts  finds  its  way  to  the  surface ;  by  the 


492 


PRINCIPLES  OF  SURGERY. 


comparative  facility  with  which  it  travels  to  other  parts ;  by  the 
slow  progress  of  the  abscess,  giving  opportunity  for  its  extension  ; 
and  by  special  circumstances  conducing,  which  are  peculiar  to  each 
case.  Thus,  a  psoas  abscess,  formed  in  the  lumbar  vertebrae,  will 
travel  by  extension  to  distant  parts,  and  ultimately  is  found  point- 
ing in  the  thigh,  having  been  guided  down  by  the  sheath  of  the 
psoas  muscle  ;  or  at  the  obturator  foramen,  having  been  guided  by 
the  obturator  vessels  and  nerve  ;  or  at  the  vagina ;  or  at  the  sacro- 
sciatic  foramen  ;  or  at  the  external  abdominal  ring.  In  one  case, 
which  occurred  at  the  Royal  Free  Hospital,  I  found  a  psoas 
abscess  pointing  midway  between  Poupart's  ligament  and  the 
umbilicus,  about  three  inches  to  the  right  of  the  middle  line.  The 
patient,  a  groom,  had  strained  his  back  some  months  pre^nously^ 
while  riding  a  horse  he  was  training.  When  admitted  to  the 
hospital,  the  tumour  subsided  in  the  recumbent  position,  and 
disappeared  under  pressure.  It  fluctuated,  and  pressure  with  one 
hand  communicated  a  sense  of  fluid  resistance  to  the  other  hand, 
placed  over  the  right  flank  and  just  above  the  ileum.  It  was 
unafiected  by  coughing.  Mr.  Fergusson,  who,  among  others,  saw 
this  interesting  case,  was  clearly  of  my  opinion  as  to  its  nature, 
and  the  abscess  was  relieved  by  a  valvular  opening  with  a  bistoury. 

Abscess  by  translation  is  further  illustrated  by  the  elbow 
giving  issue  to  an  abscess  originally  formed  in  the  shoulder-joint ; 
and  that  which  originated  in  the  hip-joint  may  present  at  the 
knee.  An  instructive  case  came  under  my  care  at  the  hospital,  iu 
December,  1856.  A  man  was  admitted  with  a  considerable 
swelling  of  the  right  knee.  Neither  the  shape  nor  character  of 
this  swelling  was  peculiar,  but  it  disappeared  entirely  when  he  laid 
down.  In  that  position,  I  noticed  a  slight  fulness  appear  a  little 
below  the  great  trochanter,  and  by  gentle  palpation  to  and  fro,  as 
in  the  last  case,  I  felt  a  fluid  communication  between  this  upper 
part  and  the  knee.  Pressure  above  partly  reproduced  the  swelling 
about  the  knee.  The  man  told  me  that  formerly  some  matter 
had  been  let  out  from  below  the  trochanter,  and  that  ever  since 
he  had  experienced  no  pain  or  inconvenience;  but  that  subse- 
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quently  the  knee  became  swollen,  of  which  he  now  complained  as 
being  painful  and  disabled  in  walking.  This  history  completed 
my  diagnosis. 

The  general  physical  characters  of  an  abscess  such  as  I  have 
described  are  obvious.  A  fluid  fluctuating  swelling,  like  that  of  an 
ordinary  abscess  in  situ,  while  its  concomitant  redness,  heat,  and 
pain  are  absent.  Some  degree  of  inflammation  may,  indeed,  ensue 
from  the  weight  of  pus  on  the  most  dependent  portion  of  the 
abscess ;  and  pain  also  may  be  experienced,  owing  to  pressure  on 
nerves  in  the  neighbourhood.  Nothing,  however,  beyond  a  careful 
examination  of  the  swelling  can  ensure  an  early  and  exact  diagnosis. 
And  this  leads  only  to  the  discovery  of  a  '  translated'  abscess ;  the 
more  early  detection  of  the  original  abscess — i.e.,  in  the  first 
situation  of  its  formation — is  necessary  in  order  to  prevent  its 
subsequent  extension  to  another  locality. 

Of  analogous  importance  are  the  earliest  and  most  essential 
signs  of  suppuration  and  of  abscess,  in  relation  to  the  constitutional 
disorder  thence  arising ;  which,  when  fully  developed,  is  known  as 
'  hectic  fever.'  The  earliest  symptoms  of  this  fever  may  partly 
be  inferred  from  the  pathology  of  '  inflammatory  fever.' 

Hectic,  as  a  consequence  of  inflammation,  derives  its  origin 
from  relaxation  of  that  tension  which  inflammatory  effiision  had 
previously  exercised  ;  and  this  relaxation  is  occasioned  by  the  forma- 
tion of  pus.     Commencing  at  a  variable  period  in  the  course  of 
inflammation,  the  first  symptoms  of  hectic  are  those  of  prostration 
with  excitement.    The  patient  feels  as  if  some  source  of  irritation 
had  been  removed,  or  at  least  relieved ;  and  therefore  its  consti- 
tutional efi'ects — nervous  excitement  and  inflammatory  fever — 
subside  also.    A  sensation  of  chilliness  and  a  shivering  fit — in  fact, 
riffors,  more  or  less  severe — announce  this  consummation.  Still 
nervous  excitement  prevails.    The  patient  continues  restless  and 
sleepless,  and  the  pulse  retains  its  frequency,  although  losing  its 
force  and  hardness;  the  heat  and  flush  of  skin  subside,  and  the 
body  becomes  swathed  with  a  cold,  clammy  sweat ;  the  urine  is 
pale,  abundant,  and  deposits  a  pinkish  sediment  of  lithates.  Other 
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secretions^  and  the  digestive  process,  are  less  restored.  The  tongue 
loses  its  brown  fur,  and  assumes  a  bright  scarlet  hue  at  the  tip, 
but  is  otherwise  white  and  pasty ;  the  appetite  is  capricious,  some- 
times absent,  with  loathing  of  food,  and  even  vomiting  ;  while 
profuse  watery  diarrhoea  succeeds  to  the  previous  constipation. 
Progressive  emaciation  and  loss  of  strength  bespeak  the  failure  of 
nutrition,  and  the  general  course  of  the  symptoms  at  length  pro- 
claims the  victory  of  exhaustion. 

Hitherto  the  battle  has  been  uninterrupted ;  inflammatory 
fever  has  continued  to  subside,  perhaps  without  intermission ; 
if,  however,  the  struggle  be  prolonged,  it  becomes  inteymittent — 
exhaustion  still,  but  with  recurring  efibrts  of  excitement,  par- 
ticularly of  the  circulation,  followed  by  increased  secretions  from 
the  skin,  kidneys,  and  bowels.  That  is  to  say,  towards  evening, 
after  a  day  of  dread  exhaustion,  and  when  the  blood  has  quite 
forsaken  the  skin,  a  chill  is  felt;  soon  after  the  pulse  acquires 
some  force  as  well  as  increased  frequency,  rising,  perhaps,  from 
100  to  130  beats,  or  more,  per  minute.  Then  the  hollow  cheeks 
are  crowned  with  a  tint  of  crimson  hue,  and  the  sunken  eyes 
are  lustrous,  giving  to  beauty  a  complexion  and  an  expression 
of  intelligence  which  are  not  of  this  world.  The  palms  of 
the  hands  and  soles  of  the  feet  feel  hot  and  dry.  During  the 
night,  or  towards  morning,  this  fitful  fever  abates  by  profuse 
perspiration,  urgent  liquid  diarrhoea,  and  probably  diuresis.  The 
siiflferer  welcomes  daylight,  but  only  with  feelings  of  greater  pros- 
tration. Such  is  '  hectic'  fever.  It  recurs  at  variable  periods,  fre- 
quently as  a  quotidian,  sometimes  as  a  tertian  or  quartan.  Hence 
the  approach  of  hectic  is  often  very  insidious,  more  so  since  the 
symptoms  themselves  are  equivocal,  resembling  those  of  other 
intermittent  fevers.  It  is,  therefore,  an  important  matter  to 
distinguish  them.  To  this  end.  Dr.  Thomson  observes  that  the 
return  of  a  hectic  paroxysm  is  not  so  regular  as  that  of  a  true 
intermittent.  It  seldom  takes  place  for  more  than  three  or  four 
paroxysms  at  a  period  perfectly  regular.  The  paroxysms  then 
begin  to  recur  at  irregular  intervals,  or  perhaps  disappear  entirely 
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for  ten  or  twelve  days.  Now,  this  is  unlike  the  course  of  ague. 
Moreover,  the  iutermissioiis  of  hectic  are  not  perfect,  it  is  rather  a 
remittent  fever;  during  its  remissions,  also,  the  pulse  still  beats 
above  par,  and  is  very  easily  excited.  Thus,  hectic  may  recur  two 
or  three  times  every  day  ;  and  a  very  slight  degree  of  emaciation, 
a  pulse  a  little  quicker  than  ordinary,  with  a  slight  increase  of 
heat,  particularly  after  meals,  are  the  first  symptoms  of  hectic. 
Rigors,  upon  which  so  much  stress  has  been  laid,  is  not  neces- 
sarily the  earliest  and  most  constant  constitutional  indication  of 
suppuration  and  of  approaching  hectic.  This  symptom  may  be 
present  without  suppuration,  as  the  harbinger  of  an  ague  fit,  or 
from  the  mere  introduction  of  a  bougie  into  the  urethra,  or  as 
arising  during  inflammation  itself  from  exposure  to  cold.  Then, 
again,  hectic  may  come  on  stealthily  without  previous  rigors. 

It  is  necessary  to  bear  in  mind  the  characters  of  hectic  as 
contrasted  with  those  of  inflammatory  fever,  in  order  to  clearly 
identify  the  kind  of  constitutional  disorder  we  would  prevent,  if 
possible,  by  a  sufliciently  early  and  exact  diagnosis  of  suppura- 
tion ;  but  this  implies  the  causative  relation  of  it  to  hectic. 

Does,  theu,  suppuration  induce  hectic  ?  It  is  alleged  that  pus  is 
absorbed,  contaminates  the  blood,  and  thence  the  symptoms  of  hectic 
fever.  This  theory  is  irreconcilable  with  known  facts.  Pus  often 
exists  in  the  body  without  hectic  supervening ;  as,  for  example, 
in  chronic  diseases  of  the  joints,  and  in  psoas  abscess.  Probably, 
however,  in  such  cases  absorption  is  not  very  active.  In  other 
cases,  pus  is  readily  absorbed,  yet  without  inducing  hectic.  A 
large  bubo  will  sometimes  subside  in  a  few  days  without  any 
symptoms  of  hectic,  and  every  pus-secreting  ulcer  is  liable  to  ab- 
sorb its  own  secretion,  and  yet  hectic  is  an  unusual  concomitant. 
Purulent  absorption,  therefore,  is  not  a  cause  of  hectic  fever.  On 
the  other  hand,  I  am  not  prepared  to  assert  that  hectic  ever  occurs 
■without  suppuration.  Assuredly  the  quantity  of  pus  formed  is  no 
measure  of  the  degree  of  hectic  which  shall  ensue ;  for,  after  am- 
putation, say,  of  a  compound  fracture,  a  much  larger  quantity  of 
pus  may  form  eventually,  before  convalescence,  than  had  been 
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secreted  during  the  period  prior  to  amputation,  and  yet  the  hectic 
shall  subside. 

Recovery  follows  the  removal  of  the  disorganized  part.  In 
some  way,  therefore,  a  causative  relation  exists  between  the  dis- 
organization of  a  part,  and  the  supervention  of  hectic.  It  cannot 
be  that  the  progressive  destruction  of  nerves  by  suppuration,  and 
the  injury  thereby  continuously  inflicted  on  the  nervous  system, 
gives  rise  to  hectic,  for  the  symptoms  are  not  those  of  nervous 
irritation,  and  moreover,  they  are  intermittent,  or  at  least  remittent. 
This  certainly  looks  as  if  some  noxious  matter  was  gradually  ab- 
sorbed and  accumulated  in  the  blood,  until  thrown  oflF  by  a  hectic 
paroxysm,  again  to  reaccumulate.  The  matter  in  question  is  not 
pus,  or  if  absorbed  it  does  not  infect :  by  exclusion  we  are  led  to 
infer  that  the  morbid  matter  is  probably  the  debris  of  the  disor- 
ganized textures.  Clinical  observations  and  examinations  of  the 
blood  in  hectic  are  wanting  to  confirm  this  view ;  meanwhile,  it  is 
a  significant  fact,  that  the  urine  deposits  lithates  during  the  de- 
cline of  each  hectic  paroxysm. 

This  interpretation  of  hectic  indicates  the  kind  and  degree  of 
relationship  existing  between  the  progress  of  suppuration  and  itself. 

If  hectic  arises  from  absorption  of  disorganized  textures ;  then, 
if  this  type  of  fever  may  possibly  arise  independently  of  suppura- 
tion, it  must  follow  suppuration,  with  progressive  accumulation  of 
pus :  not  that  pus,  in  such  case,  itself  infects,  but  because  its 
accumulation  necessarily  implies  the  concurrent  and  corresponding 
absorption  of  the  encompassing  textures,  and  by  thus  poisoning 
the  blood,  induces  hectic  fever.  Suppuration  and  hectic  are,  there- 
fore, related  indirectly,  as  cause  and  eff'ect ;  and,  moreover,  the 
quantity  of  pus  accumulating  actually  becomes  a  fair  measure  of 
the  degree  of  hectic. 

Thus  the  value  of  the  earliest  and  most  exact  diagnosis  of  sup- 
puration is  obvious ;  and  the  general  remarks  I  made  respecting 
the  kind  of  '  swelling'  which  characterizes  difi'used  suppuration  and 
abscess  respectively,  apply  with  full  force  to  the  '  ratiouaP  pre- 
vention of  hectic. 
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Furthermore,  certain  acknowledged  principles  of  preventive 
treatment  admit  of  explanation  by  the  theory  I  have  advanced. 
Absorption  of  the  textures  is  checked  when  the  progressive  accu- 
mulation of  pus  is  prevented  :  hence  the  importance  of  making  an 
early,  free,  and  dependent  opening;  for  this  equally  allows  any 
debris  of  the  tissues  to  escape.  Again,  absorption  of  disorganized 
tissues  is  altogether  prevented  by  removing  them  :  hence  the  neces- 
sity for  amputation  when  their  destruction  is  extensive  and  beyond 
hope  of  recovery  to  a  healthy  condition.  Amputation  under  these 
circumstances  is  often  followed  by  surprisingly  beneficial  results. 
As  Hunter  originally  remarked,  a  hectic  pulse  at  one  hundred  and 
twenty  has  been  known  to  sink  to  ninety  in  a  few  hours  after  the 
removal  of  the  hectic  cause.  Persons  have  been  known  to  sleep 
soundly  the  first  night  afterwards,  who  had  not  slept  tolerably  for 
several  preceding  weeks.  Cold  sweats  have  stopped  immediately,  as 
well  as  those  called  colliquative.  Purging  has  immediately  ceased, 
and  the  urine  begun  to  drop  its  sediment. 

All  these  facts  and  considerations  harmonize  with  the  theory, 
that  hectic  arises  from  absorption  of  disorganized  tissues.  Pus 
itself  is  sometimes  apparently  absorbed  as  pus ;  but  this  produces 
very  different  symptoms  and  results  :  I  mean  those  of  '  pysemia' 
followed,  by  secondary  abscesses. 

I  shall  presently  notice  more  particularly  the  circumstances 
under  whicli  pyaemia  arises.  The  symptoms  are  still  those  of  a 
blood-poison,  and  of  typhoid  character ;  but  the  exhaustion  induced 
is  more  overwhelming, — more  typhoid ;  and  the  poison  is  either  not 
thrown  off"  at  all,  or  iusuflaciently  to  allow  of  marked  intermissions. 
The  fever,  so  to  speak,  is  more  continued;  in  this  respect  also  con- 
trasting with  hectic. 

Suddenly  a  wound,  for  example,  ceases  to  secrete  pus;  then 
follow  violent  concussive  rigors,  lasting  probably  fur  some  minutes, 
with  prostration  ;  the  face  looks  haggard,  alarmed,  and  vacant,  as  if 
the  individual  were  conscious  of  some  vital  injury;  and  so  it  is, 
the  whole  nervous  system  responds  by  a  prolonged  shudder.  This 
is  not  necessarily  accompanied  with  a  sensation  of  cold.  Rapid 
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sighing  completes  the  picture  of  prostration.  At  length  the  heart 
arouses,  and  the  pulse  rises,  perhaps  to  150  in  a  minute,  beating 
feebly  and  irregularly  ;  soon  a  scorching  heat  of  skin  is  experienced ; 
flooding  perspiration  succeeds.  The  paroxysm  is  over.  In  some  cases 
a  succession  of  similar  paroxysms  occur  at  periods  varying  from 
twelve  to  thirty-six  hours  ;*  in  other  cases  they  recur  about  the 
same  hour  for  three  or  four  days,  in  others  at  irregular  intervals.f 
Probably,  in  most  cases,  rigors  occur  once  for  all,  then  absolute 
prostration,  from  which  no  perceptible  reaction  ensues.  Whether 
prostration  be  continued,  or  relieved  by  fits  of  reaction,  other  sig- 
nificant symptoms  supervene.  The  skin  becomes  overcast  with 
a  dirty  yellow  tinge,  and  the  abdomen,  tympanitic.  All  the 
secretions  show  signs  of  a  blood-poison  being  ineffectually  eli- 
minated. Rank  perspiration,  often  profuse,  ammoniacal  urine, 
and  a  putrid  diarrhoea,  alike  compete  incessantly  to  evacuate  it  ; 
but  these  drains  only  help  to  complete  the  exhaustion.  The 
breath  has  been  noticed  by  Berard  and  Mr.  Gamgee  to  have 
a  very  peculiar  odour,  compared  by  the  latter  to  that  of  sweetish 
liver.  In  one  well-marked  case  of  pyaemia  this  odour  was  absent ; 
and  it  was  present  without  pysemia  in  two  other  cases — one  of 
prostatic  abscess,  the  other,  extravasation  of  urine  after  lithotrity. 
The  diagnostic  value  of  this  symptom  is  therefore  equivocal. 
Eventually  the  tongue  and  perhaps  the  lips  are  dry  and  brown,  or 
black.  Sometimes  a  leaden  hue  overspreads  the  face  (Gamgee). 
No  time  is  allowed  for  progressive  emaciation,  as  with  hectic, 
prostration  is  so  overwhelming : 

"  the  life  of  all  his  blood 
Is  touched  corruptibly ;  and  the  pure  brain 
(Which  some  suppose  the  soul's  frail  dwelling-house) 
Doth,  by  the  idle  comments  that  it  makes, 
Foretell  the  ending  of  mortality." 

Pyaemia  is  not  always  fatal.     Sedillot|  and  Vidal§  have  re- 


*  On  Pysemia,  J.  S.  Gamgee,  1853. 

t  Inflammation  of  tlie  Veins,  &c.,  H.  Lee,  1850,  Case  xxxvii. 
X  De  I'Infectiou  Purulente,  ou  Py6mie,  1849. 
§  Traite  de  Pailiologie. 
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corded  cases  of  recovery.    Nelaton*  dissents,  and  affirms  that 
death  is  inevitable. 

Post-mortem  examination  reveals  numerous  abscesses  in  one 
or  more  organs  and  textures  of  the  body ;  and  they  are  not  inaptly 
termed  secondary,  because  subsequent  to  an  abscess,  or  at  least 
to  suppuration,  in  some  other  part.     Secondary  abscesses  most 
frequently  occur  in  the  lungs  and  liver ;  and  their  general  cha- 
racters are  these: — -In  several  portions  of  the  organ  affected, 
black  blood  has  accumulated ;  such  portions  are  indurated,  but 
brittle,  and  easily  break  down  under  slight  pressure  with  the 
finger; — the  texture  is  congested  and  disintegrated.     Some  of 
these  disintegrated  portions  present  a  yellow  spot  of  pus  in  the 
centre  of  the  black  mass  j  in  other  parts  pus  has  altogether  sup- 
planted the  blood  and  disintegrated  textures;  and  these  pus- 
deposits  are  tolerably  circumscribed ;  in  fact,  abscesses  are  formed, 
each  surrounded  with  a  dark  margin  of  congested  texture.  Mr. 
Leef  states  that  the  central  spot  of  each  affected  portion  at  first 
consists  of  lymph,  which  gradually  extends  towards  the  circum- 
ference. If  the  disease  continue,  these  spots  suppurate,  the  affected 
portions  having  previously  softened  and  disintegi'ated  in  the  same 
order  in  which  they  were  primarily  solidified.   Secondary  abscesses 
are  usually  very  numerous.    They  are  not  confined  to  any  one 
organ;   for  although  most  commonly  found  in  the  lungs  and 
liver,  other  organs  and  tissues  are  not  exempt.    They  occur — 
approaching  the  following  order  of  frequency — in  the  spleen,  brain, 
kidneys,  heart,  skin,  mucous  membraues,  within  serous  and  synovial 
cavities,  in  the  muscles  and  cellular  tissue,  and  in  the  eye ;  in  the 
prostate  (Gamgee).    It  will  be  observed,  that  the  chosen  seat  of 
an  ordinary  or  primary  abscess — the  cellular  texture — is  not  the 
usual  habitation  of  secondary  abscesses ;  and  I  may  add,  as  another 
point  of  difference,  that  usually  there  are  no  local  symptoms— uo 
pain,  or  functional  derangement,  although  some  parts— as  the  lung, 


*  Elemens  dc  Pathologie  Chirurgicale,  p.  107. 
t  Op.  cit.,  p.  52. 
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pleura,  peritoneum,  and  intestinal  canal — will  not  tolerate  secondary 
abscesses  without  some  local  symptoms  of  disaffection. 

The  blood  itself  has  undergone  serious  changes  of  chemical 
composition,  probably,  of  physical  properties  and  vital  endowments, 
certainly.  It  has  less  plastic  power,  coagulates  imperfectly  and 
less  readily.  Being  more  fluid,  minute  hemorrhages  take  place  in 
various  textures,  and  the  gastro-intestinal  mucous  membrane  is 
stained  with  a  reddish  tint ;  but  the  pathology  of  pysemic  blood  is 
almost  a  terra  incognita. 

Such  are  the  leading  facts  relative  to  pysemia  as  at  present 
known,  and  its  local  consequences.  To  what  theory  or  explanation 
do  they  point — what  cause  or  causes  in  operation,  auticipatiug 
which,  by  due  precautionary  measures,  we  may  reasonably  trust 
to  prevent  secondary  abscesses  ? 

I  have  just  alluded  to  certain  changes  which  pysemic  blood  is 
found  to  have  undergone  after  death.  Now,  the  circumstances 
under  which  pyaemia  arises  lead  to  the  inference  that  during  life 
pus  itself,  as  bond  fide  pus,  has  entered  the  circulation,  either  by 
suppurative  inflammation  of  the  veins — occasionally  of  the  lymph- 
atics, rarely  of  the  arteries ;  or  by  absorption  through  the  veins, 
aided  by  the  lymphatics,  laid  open  and  exposed  by  mechanical 
injury,  as  by  wounds,  or  rapid  sloughing  of  the  suppurating 
part :  and  that  the  pus  thus  produced  within  vessels,  or  introduced 
from  without,  possibly  circulates  with  the  blood,  inducing  secondary 
deposits.  This  is  a  long  sentence,  and  each  clause  must  be  sub- 
mitted to  the  test  of  clinical  observation. 

Without  doubt,  suppurative  phlebitis  induces  pyaemia,  and 
thence  secondary  abscesses.  Hunter*  originally  observed,  that  "  in 
all  cases  where  inflammation  of  veins  runs  high,  or  extends  itself 
considerably,  it  is  to  be  expected  that  the  whole  system  will  be 
affected.  For  the  most  part,  the  same  kind  of  afifectiou  takes  place 
which  arises  from  other  inflammations,  with  this  exception,  that 


*  Trans,  of  a  Soc.  for  the  ImprovemeEt  of  Med.  and  Chir.  Knowledge,  1793, 
vol.  i.,  p.  18. 
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where  no  adhesions  of  the  sides  of  the  vein  are  formed,  or  where 
such  adhesions  are  incomplete,  pus,  passing  into  the  circulation 
may  add  to  the  general  disorder,  and  even  render  it  fatal." 
Hunter,  therefore,  clearly  recognised  this  mode  of  origin,  and 
accurately  described  the  circumstances  under  which  suppurative 
phlebitis  is  inevitably  followed  by  pyaemia.  But  Hunter  did  more ; 
he  suggested  the  probable  mode  in  which  the  local  disease, — sup- 
purative phlebitis,  operates  so  as  to  induce  the  general  disorder 
since  denominated  '  pysemia' — viz.,  by  "  pus  passing  into  the  circu- 
lation"— acknowledging,  however,  that  he  had  not  been  able  to  de- 
termine the  particular  event  which  occasions  death ;  "  it  may  either 
be  that  the  inflammation  extends  itself  to  the  heart,  or  that  the 
matter  secreted  from  the  inside  of  the  vein  passes  along  that  tube 
in  considerable  quantity  to  the  heart,  and  mixes  with  the  blood." 

All  subsequent  observers  have  confirmed  Hunter's  observation 
as  to  the  fact  that  suppurative  phlebitis  is  frequently  followed 
by  pyaemia;  some,  moreover,  have  adopted  his  theory,  that  pus 
entering  the  circulation  is  the  immediate  cause,  and  have  extended 
this  view  to  interpret  the  formation  of  secondary  abscesses ;  while 
no  one,  in  my  opinion,  has  ever  disproved  it. 

In  1815  Hodgson*  supported  the  Hunterian  theory  of  pysemia; 
and  although  Traverst  alleged  that  suppurative  phlebitis  was  com- 
paratively harmless,  and  the  adhesive  fatal ;  yet  the  influence  of 
his  opinion  was  soon  reversed,  the  potency  of  pus-forming  phlebitis 
re-acknowledged,  and  Hunter's  theory  re-adopted.  Carmichael,t 
ever  foremost  in  the  vanguard  of  truth,  contributed  his  observations, 
and  his  concurrence  with  the  view  of  our  immortal  confrere,  if  not 
countryman.  Abernethy§  followed,  rather  as  a  disciple  than  as 
an  original  observer,  in  this  department  of  Pathology.    Then  the 

*  Diseases  of  Arteries  and  Veins,  1815,  pp.  511  and  518. 

t  Wounds  and  Ligatures  of  Veins.  Surg.  Essays,  Cooper  and  Travers,  3rd 
Edit.,  1818,  vol.  i.,  p.  286. 

X  Obs.  on  Varix  and  Venous  Inflammation.  Trans,  of  King's  and  Queen's 
Coll.  of  Phys.,  Ireland,  1818,  vol.  ii.,  pp.  355  and  368. 

§  Essay  on  the  Occasional  Ill-consequences  of  Venesection.  Surg.  Works, 
1823,  vol.  ii.,  p.  150. 
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French  school  instituted  investigations  to  discover  the  imniediate 
cause  of  pysemia  from  suppurative  phlebitis.  Their  results  were, 
with,  scarcely  an  exception^  in  favour  of  Hunter's  suggestion. 
Bouillaud'^  contributed  his  clinical  researches,  ascribing  the  con- 
stitutional consequence  of  phlebitis  to  pus  in  the  blood.  Cru- 
veilhiert  likewise  came  to  the  conclusion,  that  pus  is  transmitted 
from  the  veins  in  which  it  is  formed ;  and  that,  being  arrested  in 
the  capillaries  of  various  organs,  it  induces  secondary  suppurative 
phlebitis  of  the  smaller  veins.  This  view  of  the  process  by  which 
secondary  abscesses  are  formed  will  be  considered  in  connexion 
with  the  issue  of  pus  in  the  blood. 

Respecting  the  transmission  of  pus  as  the  immediate  cause  of 
pyaemia,  Cruveilhier's  observations  of  the  stages  of  suppurative 
phlebitis  tend  to  establish  two  facts.  Firstly,  when  pus  produced 
within  a  vein  is  excluded  from  the  general  circulation,  as  by  a 
barrier  of  coagulated  blood,  or  by  adhesion  and  obliteration  of  the 
vein,  no  symptoms  of  pyeemia  ensue ;  secondly,  when  the  obstruc- 
tion is  removed,  the  symptoms  of  pyaemia  immediately  commence. 
The  unavoidable  inference  is,  that  pus  is  carried  from  within  the 
suppurating  vein  into  the  general  circulation. 

It  would  appear  that  pus  is  first  formed,  not  between  the  vein 
and  the  clot,  but  in  the  very  centre  of  the  coagulum,  which 
soon  blocks  up  an  inflamed  vein.  The  symptoms  of  pyaemia 
do  not  arise  then ;  but  the  proportion  of  coagulum  diminishes, 
while  that  of  the  pus  increases,  and  this  may  take  place  here 
and  there  in  the  course  of  the  vein,  as  the  inflammation  is 
more  or  less  advanced,  thus  presenting  adhesive,  alternating  with 
suppurative,  phlebitis.  Usually,  adhesive  phlebitis  limits  and  cir- 
cumscribes the  suppuration ;  and  then,  also,  the  general  mass 
of  blood  remains  uncontaminated.J    Pyaemia  does  not  arise  under 


*  Recherclies  Cliniques  pour  servir  a  I'Histoire  de  la  Plilcbite.  Revue  Med., 
Juin  1825,  p.  424. 

t  Anatomic  Patliologique,  1829-35,  tome  premier,  liv.  xi.,  Phldbite  et  Abces 
Visccraux  ;  also  Diet,  do  Med.  ct  dc  Chir.  Pratiques,  art.  Phlcbite. 
X  Auat.  Pathol.,  liv.  xi.,  pi.  1. 
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these  circumstances.  A  woman,  soon  after  delivery,  had  inflam- 
mation of  one  of  the  superficial  veins  of  the  breast.  It  presented  a 
large,  hard,  painful  cord,  running  in  a  transverse  direction  imme- 
diately below  the  nipple,  and  fluctuation  could  be  felt  at  the  deep 
end  of  this  cord,  A  puncture  being  made,  and  pressure  from 
without  inwards,  the  vein  was  emptied,  and  then  appeared  as  a 
furrow.    Pyaemia  did  not  attend  this  condition. 

As  phlebitis  advances,  the  distended  vein  becomes  knotty  at 
the  various  portions  where  pus  has  accumulated ;  eventually  the 
vein  bursts,  pus  is  deposited  in  the  surrounding  cellular  tissue, 
and  abscesses  are  formed.  Pending  this  issue,  when  the  dyke 
made  by  the  clois  is  broken,  and  removed  by  absorption,  typhoid 
symptoms  immediately  commence,  announced  by  violent  rigors, 
soon  succeeded  by  death.  Frequently  a  patient,  who  overnight 
exhibited  no  constitutional  symptoms  of  pysemia,  is  found  next 
morning  in  a  dying  state,  and  perhaps  almost  the  moment  when 
pus  entered  the  circulation  can  be  noted. 

Duly  considering  these  facts,  it  is  scarcely  necessary  to  bring 
forward  the  corroborative  testimony  of  other  observers.  The 
student  may  advantageously  consult  memoirs  by  Dance*  and 
Blandin,t  both  of  whom  attribute  pyaemia  to  the  transmission  of 
pus  from  suppurating  veins.  Mr.  ArnottJ  was  led  by  his  observa- 
tions of  pyaemia,  in  seventeen  cases  of  fatal  phlebitis,  to  conclude 
that  the  entrance  of  pus  into  the  circulation  is  its  principal  cause, 
"  a  similar  influence  being,  perhaps,  also  possessed  by  any  inflam- 
matory secretion  from  the  vein."  Andral§  promulgated  this 
doctrine,  and  Carswell|l  likewise;  alleging,  moreover,  that  with 
all  the  facts  before  us— namely,  the  existence  of  suppurative 

*  Arcbiv.  de  Med.,  1828-39.  De  la  Phlcbite  Uterine,  et  de  la  Phlebite  en 
General. 

t  Jonrn.  Hebdora.  de  Med.,  1829,  tome  ii.  Sor  quelques  Accidens,  &c.,  a  la 
suite  des  Amputations. 

X  Path.  Inq.  into  the  Secondary  Effects  of  Inflammation  of  the  Veins,  1829, 
p.  61. 

§  Pathological  Anatomy.    Trans.  1831,  vol.  ii.,  pp.  '119  and  122. 

II  Elementary  Eorms  of  Disease,  1838,  art.  Pus  and  Purulent  Deposits. 
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inflammation,  the  presence  of  a  greater  or  less  quantity  of 
pus  in  the  veins,  evidence  that  the  pus  so  situated  is  the  pro- 
duct of  inflammation  of  these  veins,  and  of  this  morbid  product 
being  carried  into  the  blood  by  the  collateral  venous  circulation 
— it  appears  that  a  satisfactory  explanation  may  be  given  of 
the  formation  of  those  anomalous  collections  of  pus  which 
take  place  in  remote  parts  of  the  body.  Dupuytren,  Berard, 
Vidal*  (de  Cassis),  and  Sedillotf  concur  in  the  doctrine  of  pus- 
transmission  ;  the  latter  observer  maintaining  that  pus  can  actually 
be  seen  in  the  blood  when  examined  under  the  microscope.  Re- 
membering the  great  difficulty  of  clearly  distinguishing  pus- cells 
from  the  pale  corpuscles  of  blood,  I  cannot  accord  much  weight  to 
this  argument. 

The  evidence  worthy  of  credit  is  purely  circumstantial ;  never- 
theless the  inference  is  conclusive,  short  of  ocular  demonstration, 
and  perhaps  incapable  of  direct  proof.  Certain  observers,  there- 
fore, have  been  content  to  record  the  important  fact  that  suppu- 
rative phlebitis  very  frequently  induces  the  constitutional  disorder 
known  as  '  pysemia,'  without  specifying  its  immediate  cause. 
RibesJ  does  not  assign  the  transmission  of  pus  nor  any  other 
explanation  of  this  question ;  neither  does  Breschet§  nor  Guthrie.  || 

Others  have  denied  the  possibility  of  pus  entering  the  circu- 
lation under  the  ordinary  circumstances  of  suppurative  phlebitis. 
Tessier^  alleges  that  at  all  stages  of  venous  inflammation  the  pus 
is  enclosed  in  the  cavity  of  the  vein  by  clots  or  false  membranes, 
and  that  at  no  period  of  the  anatomico-pathological  existence  of 
phlebitis  is  its  entrance  into  the  blood  possible. 

*  Traite  de  Patliologie  Externe,  et  de  Medecine  Operatoire,  1846,  tome 
deuxieme,  pp.  82-87. 

f  De  I'Infection  Puruleute,  ou  P^^^mie,  1849. 

X  Expose  Sommaire  de  quelques  Reclier.  Anatom.,  Physiol.,  et  Path.  Mem. 
de  la  Soe.  Med.  d'Emulation,  1817,  tome  viii.,  p.  624. 

§  De  1' Inflammation  des  Veiucs,  ou  de  la  Phlebite.  Journ.  Complimeutaire 
du  Diet,  des  ^icienees  M6d.,  1819,  tome  ii.,  p.  325,  tome  iii ,  p.  317. 

II  Treatise  on  Gunshot  Wounds,  edit.  3,  1827,  p.  299. 

•jj  Arcliives  G(^nerales  de  Medecine,  1839,  iii.  et  Nouvelle  Ser.,  t.  iv.  p.  88 

cl  seq. 
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Mr.  Lee  appeals  to  the  results  of  experiments  on  blood  out  of 
the  body.  In  the  preface  to  his  Jacksonian  Prize  Essay,*  he 
urges  that  "the  simple  experiment  of  mixing  some  pus  with 
healthy,  recently  d  rawn  blood,  will  at  once  show  that  such  a 
combination  cannot  circulate  in  the  living  body.  It  will  be 
found  that  the  blood  coagulates  round  the  globules  of  pus,  and 
forms  a  solid  mass  which  will  adhere  to  the  first  surface  with 
which  it  comes  in  contact ;  and  it  will  be  evident  that  it  is  not 
till  the  coagulum  thus  formed  is  broken  up  or  dissolved  that  its 
elements  can  circulate  with  the  blood."  From  this  and  similar 
experiments,  Mr.  Lee  is  led  to  believe  that  "the  contradictory 
statements  which  have  been  made  by  those  who  have  injected  pus 
into  the  veins  may  thus  be  reconciled  by  taking  into  account  the 
power  exercised  by  the  blood  in  the  experiments  which  have  been 
made.  There  can  be  little  doubt  that,  while  in  some  instances  a 
portion  of  the  pus  has  been  forced  into  the  general  circulation,  in 
the  great  majority  of  cases  it  has  been  detained  in  the  vein  into 
which  it  was  first  introduced,  and  has  never  become  part  of  the 
circulating  fluid."  "  We  accordingly  find  some  experimenters 
recording  the  secondary  diseases  which  they  observed,  while  in 
other  hands  these  appearances  were  not  produced." 

Mr.  Lee  concludes  "  that  the  introduction  of  pus  into  the 
system  tlirough  an  injured  or  inflamed  vein  can  rarely  be  the  first 
step  towards  purulent  infection  of  the  system.  Some  change  must 
previously  have  passed  in  the  blood,  by  which  its  coagulating 
power  is  impaired,  or  some  unusual  mechanical  means  must  have 
been  employed  before  the  pus  can  find  its  way  in  the  course  of 
the  circulation."t 

Now,  I  quite  agree  with  this  author  that  the  results  of  expe- 
riments in  this  department  of  Pathology  are  contradictory  ;  but  I 
cannot  accept  his  explanation — namely,  "  by  taking  into  account 


*  On  the  Origin  of  luflammatioa  of  the  Veins,  and  on  the  Causes,  Conse- 
quences, and  Treatment  of  Purulent  Deposits,  1850. 

t  Op.  cit.,  p.  45. 
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the  j)oioer  exercised  by  the  blood  "  in  the  experiments  referred  to. 
Mr.  Lee's  inference  from  his  "  simple  experiment "  assumes  that 
that  which  is  true  of  blood  mixed  with  pus  out  of  the  body,  is 
also  true  of  blood  circulating  with  pus  in  the  living  body.  The 
inference  drawn  breaks  down^  because  the  circumstances  of  the 
two  cases  are  so  essentially  different.  More  than  this — compa- 
rative Pathology  cannot  supply  the  place  of  direct  observation  in 
human  pathology ;  comparative  and  approximate  circumstances 
may  appear  to  be  a  short  cut  to  the  results  of  otherwise  much 
laborious  clinical  investigation,  and  may  appear  to  save  the  neces- 
sity of  watching  our  opportunity  for  studying  the  nature  of 
diseases,  themselves  of  rare  occurrence ;  but  each  species  of  living 
being  is  too  distinct  to  allow  of  its  pathology  being  predicated,  any 
more  than  its  healthy  structure  and  functions  can  be  predicated 
by  anatomical  and  physiological  knowledge  of  other  species 
apparently  allied.  Deductions  concerning  one  species,  from  obser- 
vation of  another,  ' are  but  the  links  of  a  broken  chain ;  and  by 
this  fallacious  mode  of  reasoning  it  would  be  easy  to  apply  the 
pathology  of  a  monad  to  the  therapeutics  of  man. 

If,  then,  comparative  pathology  itself  misleads  in  the  practice 
of  medicine  and  surgery,  how  much  more  fallacious  must  be  the 
guidance  of  experiments  made  altogether  apart  from  the  in- 
fluence of  the  living  organism.  This,  as  Hunter  said,  is  "  putting 
living  and  dead  animal  matter  upon  the  same  footing,  which  is 
a  contradiction  in  itself."  The  inference  which  Mr.  Lee  has 
drawn  from  his  experiments  is  therefore  without  appropriate  foun- 
dation. 

The  fair  inference  from  all  the  facts — pathological  and  clinical 
— which  I  have  adduced,  is,  that  pus  enters  the  general  circulation 
during  the  course  of  suppurative  phlebitis.  By  analogy,  pyjemia 
may  be  expected  to  arise  also  from  suppurative  inflammation  of 
the  lymphatics.  Similar  symptoms  to  those  of  pyaemia  arise 
occasionally  after  slight  pricks  and  wounds  received  in  dissection, 
and  similar  consequences  ensue.  How  far  this  constitutional 
disorder,  and  these  consequences,  are  due  to  the  animal  matter 
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inoculated,  is  uncertain.  The  very  worst  constitutional  symp- 
toms may  follow  the  slightest  prick  where  the  quantity  of 
animal  matter  introduced  must  have  been  minute ;  and  that 
equally  bad  symptoms  may  follow  a  bleeding  wound  Avhere  the 
animal  matter  has  been  washed  away  :  yet  the  inost  fatal  cases 
are  generally  those  of  wounds  received  in  the  post-mortem  exami- 
nation of  uterine  phlebitis  with  suppuration,  and  pus-forming 
peritonitis ;  and  lastly,  the  constitutional  symptoms  are  in  the 
ratio  of  the  local  inflammation  and  suppuration. 

For  these  reasons  I  am  inclined  to  regard  the  constitutional 
disorder  arising  from  dissection-wounds,  when  accompanied  with 
inflammation  of  the  lymphatics,  as  pysemia,  from  pus  having  thus 
entered  the  general  circulation.    And  as  I  have  said,  the  symp- 
toms and  the  consequences  are  similar.     Severe  rigors  announce 
the  transmission  of  pus ;  this  primary  symptom  occurring,  not  at 
the  time  of  the  prick  or  cut,  but  after  the  lymphatics  have  become 
inflamed.    Prostration,  extreme,  with  a  countenance  expressing 
dread  apprehension,  show  that  the  poison  continues  in  operation. 
Partial  reaction  may  succeed,  but  eventually  the  pulse  becomes 
very  weak  and  very  rapid.    A  dusky  yellow  tinge  sometimes 
overshadows  the  skin,  and  the  tongue  is  coated  with  a  brown 
fur.      Fetid   perspiration    and   alvine   evacuations  may  appa- 
rently eliminate  the  poison  and  restore  health,  or  oppressive 
wandering  delirium  betoken  approaching  death.    Such  are  the 
chief  general  symptoms.     Local  and  significant  ones  have  also 
been  noticed,  and  accurately  described,  by  Macartney,*  Colles, 
and  others.    As  the  disease  progresses,  inflammatory  tumours 
arise  successively  in  parts  of  the  body  remote  from  the  original 
wound,  and  of  a  character  which  augments  the  constitutional 
sympathy,  for  they  are  not  bounded  by  the  eff'usion  of  lymph. 
According   to   Macartney,  pus   is    rarely  formed,   and  when 
these  tumours  have  been  cut  into  on  the  supposition  of  their 
being  abscesses,  they  have  been  usually  found  to  contain  only  a 


*  On  Inflammation,  1838,  p.  105. 
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bloody  serum.  Mr.  S.  Cooper  states*  that,  in  a  large  proportion 
of  the  cases  which  he  attended,  purulent  matter  was  formed  and 
discharged.  A  common  situation  for  such  abscess  is  under  the 
great  pectoral  muscle. 

Local  signs  of  inflammation  are  frequently  present.  Collesf 
dwells  on  the  significance  of  a  peach-blossom  redness,  unlike  the 
hue  of  erysipelas,  and  acute  pain  is  sometimes  felt  in  the  part. 
Thus  these  secondary  purulent  collections  contrast  somewhat  with 
those  which,  proceed  from  suppurative  phlebitis. 

Arteritis  rarely  advances  to  suppuration,  and  more  rarely  are 
there  any  constitutional  symptoms  of  pyaemia.  But  now  and  then 
utter  prostration,  with  an  incredibly  rapid  pulse,  suggest  this 
inference,  and  the  oppressive  delirium  of  pyaemia  speedily  closes 
the  scene.  Post-mortem  examination  is  wanting  to  complete  our 
knowledge  of  these  cases. 

Suppurative  phlebitis,  suppurative  inflammation  of  the  lymph- 
atics, and  possibly,  suppurative  arteritis,  are  not  the  only  sources 
of  pyaemia,  the  immediate  cause  being  the  direct  transmission  of 
pus  from  the  vessels  in  which  it  is  formed  into  the  general  circu- 
lation. Precisely  the  same  constitutional  disorder  fi'equently 
follows  the  absorption  of  pus  from  suppurating  surfaces,  as  wounds 
and  sores.  Velpeau,  Marechal,  Rochoux,  and  others  have  attri- 
buted pyaemia  solely  to  absorption,  and  in  such  cases. 

What  are  the  particular  circumstances  which  allow  the 
absorption  of  pus  from  a  suppurating  surface,  so  as  to  induce 
pyeemia?  It  is  well  known  that  pus  may  be  absorbed  from  an 
abscess  without  pyaemia  ensuing ;  and  long  since  CruveilhierJ 
pointed  out  the  important  distinction  between  the  absorption  of 
pus  when  prepared  for  absorption,  and  pus  in  the  condition  of  pus, 
at  once  entering  the  circulation.  In  the  former  case,  no  consti- 
tutional disturbance  follows ;  in  the  latter,  pyaemia. 


■    *  Eirst  Liaes  of  the  Theory  and  Practice  of  Surgery,  7th  Edit.,  1840,  p.  188. 
f  Dublin  Hosp.  Reports,  vols.  iii.  and  iv. 
X  Anat.  Path.  Inilara.  des  Sinus  de  la  Dure  M^re,  livraison  vii.,  and  Phlebite 
Uterine,  liv.  iv. 


CONSTITUTIONAL  FROM  LOCAL  MORBID  CONDITIONS.  509 

To  alloAV  of  the  absorption  of  pus  in  an  unaltered  condition, 
the  absorbing  vessels  must  have  been  laid  open;  the  veins,  lymph- 
atics, or  both,  must  have  undergone  '  solution  of  continuity 
and  this,  either  by  a  wound  without  subsequent  repair,  or  by  rapid 
sloughing,  without  time  for  closure  of  the  vessels  by  the  adhesive 
process.  They  therefore  remain  open  during  suppuration,  and 
their  mouths — so  to  speak — being  in  immediate  contact  with  pus, 
allow  of  its  admission,  and  transmission. 

This  mode  of  purulent  infection  accords  with  Mr.  Liston^s 
observation,*  that,  "  when  from  any  cause  the  extremity  of  a  large 
vein  in  a  wound  is  not  closed — when  it  is  not  plugged  up  by 
plastic  matter,  pus  seems  to  enter  it  readily,  and  by  mixing  with 
the  circulating  fluid,  causes  dreadful  mischief.  Great  constitu- 
tional disturbance  accompanies  the  purulent  deposits  which  follow 
in  the  solid  viscera  and  in  the  joints."  In  other  cases  these 
results  are  preceded  by  rapid  sloughing.  A  wound  suddenly  loses 
all  power  of  healing  by  adhesion,  and  any  adhesions  that  may 
have  formed  give  way,  the  granulations  become  pale  and  flabby, 
and  true  pus  is  no  longer  discharged ;  the  surface  acquires  a 
mottled  brown  colour,  and  by  this  time  symptoms  of  pyaemia  have 
commenced.  Burns,  attended  with  extensive  suppuration,  are  not 
unfrequently  followed  by  pytemia  j  and  certain  specific  diseases,  as 
glanders,  in  like  manner  threaten  purulent  afifection  by  absorp- 
tion. 

Occasionally,  suppurative  phlebitis  advances  so  far  as  to  allow 
of  absorption  through  a  vein  having  burst,  and  opened  into  an 
abscess.  In  one  case,  the  femoral,  popliteal,  posterior  tibial,  and 
peroneal  veins,  communicated  with  abscesses  (Cruveilhier).  In 
another  case,  the  internal  jugular  vein  opened  into  a  neighbouring 
abscess  (Travers). 

More  frequently,  inflammation  of  the  lymphatics  is  accom- 
panied with  extensively  difl'used  suppuration,  and  induces  pyaemia, 
partly  by  the  absorption  of  pus. 


*  Elements  of  Surgery,  1840,  p.  154. 
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Injuries  and  surgical  operations  attended  with  mucli  suppura- 
tion, and  which  are  well  known  to  threaten  pyaemia,  do  so  partly, 
perhaps,  by  absorption  of  pus,  and  partly,  by  suppurative  inflam- 
mation of  the  disorganized  veins.  Compound  fractures  may  thus 
occasion  purulent  infection;  and  injuries  of  the  head  probably 
operate  chiefly  by  suppurative  inflammation  of  the  veins  of  the 
diploe.  Dance  first  suggested  this  explanation  ;  Cruveilhier  gave 
the  anatomical  proof  by  dissection.  Indeed,  the  latter  observer 
affirms  that  phlebitis  of  bones  is  one  of  the  most  frequent  causes  of 
visceral  abscesses,  from  wounds  and  surgical  operations  implicating 
the  bones.  The  mere  removal  of  a  piece  of  necrosed  bone  is  some- 
times followed  by  pysemia ;  but  whenever  destruction  of  the  osseous 
texture,  accompanied  with  suppuration,  is  followed  by  pyaemia, 
absorption  of  pus  probably  has  been  partly  the  cause,  its  absorp- 
tion being  determined  by  the  anatomical  condition  of  the  veins, 
which  are  kept  open  by  the  bony  channels  through  which  they 
pass.  Amputations  of  the  limbs,  of  the  breast,  lithotomy,  and  the 
operation  for  fistula  in  ano,  likewise  threaten  pysemia,  when  sup- 
puration is  abundant.  Absorption  and  suppurative  phlebitis  may 
co-operate  in  these  cases  to  infect  the  blood  with  pus. 

Lastly,  sometimes  suppurative  phlebitis  assuredly  co-operates 
with  absorption,  as  in  pyaemia  following  venesection.  The  vein  is 
punctured,  and  the  aperture  absorbs  pus,  subsequently  diffused 
around  the  vein  ;  while  the  vein  itself,  having  suppurated,  transmits 
pus  into  the  general  circulation.  Probably  suppurative  inflammation 
of  the  lymphatics  contributes  to  pyaemia,  in  some  cases  where  and 
when  absorption  of  pus  may  have  taken  place.  A  faint  blush  in 
the  course  of  the  lymphatics  frequently  supervenes  on  the  sudden 
cessation  of  a  purulent  discharge ;  forthwith  pyaemic  symptoms 
commence;  eventually  the  lymphatic  vessels  appear  as  red  lines 
ramifying  from  the  sore,  becoming  harder  and  more  painful — more 
inflamed,  in  fact,  as  pyaemia  advances. 

Absorption  and  transmission  of  pus  therefore  go  hand  in  hand 
towards  purulent  infection  ;  and  I  have  dwelt  somewhat  at  length 
on  this  rationale  of  pysemia,  because  it  obviously  suggests  the 
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principle  of  preventive  treatment.  To  prevent  or  arrest  absorption 
and  transmission,  whenever  purnlent  fluid  is  likely  to  enter  the 
circulation,  should  ever  be  the  tioofold  object  held  in  view.  To 
this  end  an  exact  knowledge  of  the  earliest  local  appearances  which 
threaten  pysemia  is  primarily  imperative ;  while  the  process  of 
either  purulent  absorption — from  a  suppurating  wound  or  ulcer,  or 
of  the  transmission  of  pus, — from  the  interior  of  a  suppurating 
vein  or  lymphatic,  and  probably  occasionally  from  an  artery, — or 
both  these  modes  of  infection  combined,  suggests  and  explains  the 
principle  of  prevention — namely,  to  cherish  adhesion,  and  to  arrest 
suppuration  and  sloughing.  Does  phlebitis  threaten  pysemia;  let 
the  means,  local  and  constitutional,  of  arresting  inflammation  be 
employed  when  first  a  red  line  appears — painful  and  hard;  or 
when,  without  redness  being  apparent,  a  vein  is  somewhat  tender, 
and  hard  under  the  finger.  Then  it  is  that  blood  begins  to 
coagulate  within  the  vein^  and  adhesion  may  be  effected  before 
the  supervention  of  suppuration.  Does  inflammation  of  the 
lymphatics  threaten  purulent  infection  ;  let  similar  measures  be 
employed,  when  first  a  faint  blush,  with  perhaps  here  and  there  in 
relief  a  streak  of  darker  colour,  appears  in  any  part ;  and  should 
an  artery  become  tender,  the  same  preventive  measures  are  sug- 
gested. Is  a  wound  or  ulcer  the  source  of  danger ;  let  the  exposed 
vessels  be  at  once  sealed  up  with  plastic  lymph,  by  the  free  appli- 
cation of  a  strong  stimulant,  as  nitric  acid,  when  first  the  aspect 
of  such  wound  or  sore  excites  suspicion. 

Such  are  the  leading  preventive  measures  against  pyaemia. 
SuflBcient  has  been  said  to  show  how,  in  respect  of  purulent 
infection,  pathology  guides  the  prevention  of  fatal  '  constitutional ' 
disorder,  by  discovering  and  removing  at  the  earliest  period,  the 
local  cause  in  operation.  It  must,  however,  be  confessed  that  the 
application  of  this  principle  to  pyaemia  is  limited.  Not  unfrequently, 
phlebitis,  or  diffused  suppuration,  is  so  far  removed  from  the  surface 
of  the  body,  as  to  preclude  the  opportunity  of  making  a  sufficiently 
early  and  exact  diagnosis  ;  and  moreover,  the  approach  of  pyzemia 
may  be  so  insidious  as  to  mislead  the  most  vigilant  observer. 
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I  proceed  to  consider  what  is  called,  par  excellence,  the  '  ter- 
mination '  of  inflammation — mortification  and  its  ally,  ulcei-a- 
tion ; — taking  the  latter  first,  as  being,  in  many  particulars,  intro- 
ductory. 

Starting  with  the  phenomena  of  ordinary  ulceration, — I  shall 
endeavour  to  determine  its  pathological  nature ;  then  the  transitiou 
of  this  process  to  mortification,  with  its  attendant  '  fever  /  and  then 
the  causative  relation  of  the  local  disorganization  to  this  constitu- 
tional disorder.  Lastly,  combining  all  the  circumstances  under 
which  the  former  originates, — considering  its  general  etiology,  in 
conjunction  with  the  earliest  and  most  essential  phenomena  or 
signs  thereof,  we  may  reasonably  hope  to  anticipate  the  latter,  and 
thus  to  fulfil  the  principle  of  Prevention. 

Observe  a  case  of  common  ulceration.  The  shin  having  come 
into  collision  with  some  blunt  obstacle,  receives  a  tolerably  severe 
bruise.  What  probably  happens  ?  The  bruised  portion  of  integument 
becomes  inflamed  ;  in  the  course  of  a  few  days  a  small  piece 
separates  and  comes  away,  leaving  a  chasm,  from  which  more  or 
less  discharge  of  some  kind  issues ;  in  fact,  the  skin,  with  perhaps 
the  subjacent  cellular  tissue,  has  slowly  undergone  '  solution  of 
continuity,^  and  an  ulcer  is  formed.  Its  formation  and  extension 
are  termed  ulceration ;  but  the  pathological  nature  of  this  process 
has  long  been  an  open  question.  All  the  views  or  explanations 
advanced  may  be  reduced  to  two  heads. 

Firstly.  Some  pathologists  maintain  that  ulceration  signifies 
molecular  disintegration,  liquefaction,  and  separation  of  the  soft 
parts,  thereby  leaving  a  chasm. 

Secondly.  Others,  referring  this  loss  of  substance  to  absorption, 
regarded  ulceration  as  an  exhibition  of  the  process  of  absorption ; 
the  lymphatics  and  veins  being  jointly  engaged,  more  especially 
the  former. 

Calm  consideration  of  the  chief  facts  in  favour  of  each  of  these 
rival  explanations  will,  I  think,  lead  to  the  conclusion  that  possibly 
both  modes  of  removing  disorganized  textures  co-operate  in  ulcera- 
tion. 


CONSTITUTIONAL  FROM  LOCAL  MORBID  CONDITIONS.  513 

Hunter  originated  the  doctrine  of  "  ulcerative  absorption  "  

a  doctrine  whicli  eventually  took  tirmer  root  than  perhaps  any 
other  of  Hunter's  views.  "  When/'  says  he,  "  it  becomes  neces- 
sary that  some  whole  living  part  should  be  removed,  it  is  evident 
that  nature,  in  order  to  effect  this,  must  not  only  confer  a  new 
acti\aty  on  the  absorbents,  but  must  throw  the  part  to  be  absorbed 
into  such  a  state  as  to  yield  to  this  operation  and  among  the 
circumstances  which  lead  to  absorption,  Hunter  enumerates  "death 
of  the  part.''* 

Now,  the  possibility  of  dead  tissue  being  removed  by  ulcera- 
tive absorption  is  demonstrated  by  the  appearances  which  necrosed 
bone  presents  when  a  portion  has  been  exposed,  and  the  remaining 
portion  for  a  time  surrounded  by  living  textures.  For  example, 
the  shaft  of  the  femur  having  become  necrosed,  the  sequestrum 
loosens  and  eventually  separates,  or  is  easily  taken  away  with  the 
forceps.  If,  during  the  process  of  separation,  part  of  the  seques- 
trum has  been  exposed,  that  portion  is  seen  to  be  smooth  and 
polished,  while  the  remaining  portion  which  has  been  enclosed  in 
new  bone  is  seen  to  be  worm-eaten,  obviously,  under  these  circum- 
stances, from  absorption.  So  also  dead  bone,  artificially  inserted 
into  living  bone,  is  in  time  partially  absorbed. 

New  blood-vessels  are  developed  around  a  sequestrum,  appa- 
rently to  meet  the  increased  demands  on  absorption.  Mr.  Aston 
Key  called  attention  to  this  fact  when  first  he  advocated  the  doc- 
trine of  ulceration  by  absorption  through  the  veins,  rather  than 
by  the  lymphatics,  as  Hunter  had  alleged.  "  When,"  says  Mr. 
Key,t  "the  sequestrum  is  removed  from  its  case  of  new  bone,  and 
the  interior  of  the  latter  is  exposed  to  view,  a  number  of  flocculent 
bodies  are  seen  attached  to  a  membrane  that  supplies  the  newly- 
formed  bone.  When  injected,  these  are  shown  to  be  highly 
vascular,  and  are  seen  to  fill  the  indentations  in  the  dead  bone. 
If  the  latter  be  carefully  taken  out  of  its  case  of  new  bone,  these 


*  Op.  cit.,  p.  442. 
t  Med.-Chir.  Trans,  1833,  vol.  xviii.,  p.  215. 
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vascular  elongations  will  be  found  to  have  a  slight  attachment  to 
those  parts  of  the  dead  bone  in  which  they  are  imbedded." 

The  absorbent  function  of  this  new  vascular  apparatus  is  iu 
accordance  with  other  facts  of  similar  import.  Thus,  Sir  A. 
Cooper*  possessed  an  injected  preparation  of  an  ulcer  of  the  leg,  in 
which  the  veins  were  developed  in  a  remarkable  manner.  They 
were  numerous  and  large,  and  surrounded  the  margin  of  the  ulcer. 
In  another  preparation  of  ulcer  of  the  leg,  the  lymphatics  were 
injected,  but  they  appeared  to  be  neither  increased  in  size  nor  in 
number. 

These  observations  prove  the  possibility,  and  even  the  proba- 
bility, of  ulceration  by  absorption ;  yet  this  view  of  ulceration  is 
overruled  by  two  series  of  facts. 

Before  stating  them,  I  may  mention  a  kind  of  compromise  of 
the  question  at  issue,  and  which  I  allude  to  chiefly  on  account  of 
the  general  accuracy  of  observation  which  its  distinguished  author. 
Professor  Goodsir,  has  evinced.  Goodsir  maintains,  or  did  maiu- 
tain,t  that  ulceration  is  a  process  independent  of  the  vessels,  both 
veins  and  lymphatics,  they  being  passive  agents,  mere  ducts  for 
conveying  away  the  products  of  action." 

"  A  rapidly  extending  ulcerated  surface  appears  as  if  the 
textures  were  scooped  out  by  a  sharp  instrument.  The  textures 
are  separated  from  the  external  medium  by  a  thin  film.  This  film 
is  cellular  in  its  constitution,  and  so  far  it  is  analogous  to  the 
epidermis  or  epithelium." 

It  is  alleged  that  this  cellular  layer  possesses  the  peculiar 
(vital)  power  of  disintegrating  the  subjacent  texture,  and  that . 
by  virtue  thereof,  so  far  from  ulceration  denoting  a  diminution 
of  the  formative  power  of  the  part,  progressive  ulceration 
represents  its  undue  activity.  "  The  apparent  diminution  is  a 
consequence  of  the  extremely  limited  duration  of  existence  of  the 
cells  of  the  absorbent  layer,  which  die  as  rapidly  as  they  are 

*  Med.-Chir.  Trans.,  vol.  xviii.  p.  212. 
f  Anatomical  and  Pathological  Observations  by  J.  Goodsir  and  H.  D.  S.  Good- 
sir,  1845,  p.  14  et  seq. 
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formed,  disappearing  after  dissolution  partly  as  a  discharge  from 
the  surface,  but  principally  through  the  natural  channels  by  which 
the  debris  of  parts  which  have  already  performed  their  allotted 
functions  are  taken  up  into  the  organism. 

"  In  this  view  of  ulceration  there  is  substituted,  for  the  hypo- 
thetical active  or  aggressive  power  of  absorption  ascribed  to  the 
veins  and  lymphatics,  a  power  which  is  known  to  exist  in  the 
organic  cell  during  the  progress  of  its  growth ;  and  the  ultimate 
removal  of  the  matter  from  the  scene  of  action  is  ascribed  partly 
to  the  formation  of  discharge,  partly  to  the  yet  unexplained,  but 
at  the  same  time  undoubted,  and  in  all  probability  passive,  agency 
of  the  returning  circulation." 

I  am  not  in  a  position  to  offer  any  direct  evidence  against 
ulceration  by  absorption  in  this  sense  j  but  I  recur  to  the  two 
series  of  facts  to  which  I  have  alluded — the  one  series  disproving 
absorption  in  any  sense,  the  other  demonstrating  the  disintegration, 
liquefaction,  and  separation  of  disorganized  textures  in  the  process 
of  ulceration,  and  this  apparently  without  the  yatervention  of  any 
cellular  layer,  as  described  by  Goodsir. 

In  the  first  place,  respecting  ulceration  without  absorption. 
The  veins  proceeding  from  an  ulcerated  part  are  obviously  much 
congested  in  certain  cases,  and  therefore  do  not  allow  of  that  free 
passage  of  blood  which  venous  absorption  implies.  A  common 
varicose  ulcer  of  the  leg  is  a  good  illustration ;  and,  as  regards  the 
lymphatics,  ulceration  may  occur  in  a  texture  destitute  of  these 
vessels,  or  at  least  in  which  they  have  hitherto  been  searched  for 
unsuccessfully.  Ulceration  of  the  cornea  is  a  familiar  example. 
Its  conclusiveness  is  impaired  by  the  presence  of  lymphatic  vessels 
in,  or  immediately  beneath,  the  conjunctiva.  This  anatomical  fact 
was,  I  believe,  first  observed  by  Dr.  Sharpey,  who  states*  that  he 
has  distinctly  seen  lymphatic  vessels,  distended  with  their  own 
lymph,  on  the  surface  of  an  eye  which  had  repeatedly  suffered  from 
chronic  inflammation.    Again,  Mr.  Gaskellf  has  brought  forward 

*  Elements  of  Anatomy,  1848,  vol.  i.,  p.  260. 
t  Jacksonian  Prize  Essay,  1837.    MS.  Roy.  Coll.  Surg.  Eng. 
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certain  facts  which  are  inconsistent  with  the  theory  that  ulceration 
is  absorption  by  the  lymphatics.  Thus,  ulceration  does  not  appear 
to  be  most  common  where  the  absorbents  are  most  freely  distri- 
buted. They  are  more  numerous  and  of  greater  size  in  the  jejunum 
than  in  the  ileum,  yet  ulceration  is  rarely  found  in  the  former 
portion  of  intestine.  The  absorbents  are  freely  distributed  on  the 
surface  of  the  body,  yet  spreading  ulceration  does  not  extend 
so  readily  on  the  external  surface  as  a  little  below.  Lastly, 
absorption  readily  takes  place  from  the  surface  of  serous  mem- 
branes ;  nevertheless,  their  inflammation  is  rarely  followed  by 
ulceration. 

The  independence  of  ulceration  and  absorption,  whether  by  the 
veins  or  lymphatics,  is,  I  think,  further  established  by  another 
species  of  evidence.  "  If,"  as  Key  remarks,*  "  the  formation  of 
an  ulcer  be  an  act  of  absorption,  the  parts  that  are  removed  in  the 
formation  of  a  chancre  are  so  disposed  ofj  the  absorbents,  in 
forming  a  chancre,  carry  into  the  system  tissues  tainted  by  the 
venereal  poison,  ay.d  must  therefore,  in  every  instance,  contami- 
nate the  whole  mass  of  circulating  fluids.  A  bubo,  therefore,  ought 
to  be  one  of  the  earliest  accompaniments  of  chancre.  "V^Tiereas, 
during  the  ulcerative  stage  of  chancre,  the  glands  in  the  groin 
usually  remain  free  from  infection ;  it  is  when  the  ulcerative  stage 
is  at  an  end,  that  the  gland  enlarges  and  bubo  forms.  In  other 
words,  when  the  absorbents  are  most  actively  engaged  in  pro- 
ducing the  ulcer,  and  in  carrying  the  poisoned  mass  into  the 
gland,  the  latter  exhibits  no  sign  of  irritation ;  but  when  the 
absorbents  are  inactive,  the  gland  begins  to  enlarge."  Further- 
more, as  Wallacet  truly  alleges,  if  "  ulceration  implies  absorption, 
contamination  of  the  system  should  ahoays  follow  a  chancre," 
unless,  indeed,  we  assume  that  the  venereal  poison  may  be  received 
into  the  mass  of  circulating  fluids,  without  necessarily  causing 
constitutional  disease,  an  admission  which  we  are  not  warranted 
in  making. 


*  Op.  cit.,  1835,  vol.  xix.,  p.  141. 
f  On  the  Venereal  Disease,  1838,  p.  51. 
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Duly  considering  the  anatomical  facts  which  I  have  adduced  

namely,  the  condition  of  the  veins  in  certain  cases  of  ulceration 
and  the  absence  of  the  lymphatics  in  other  cases;  also,  the 
fact  that  contamination  of  the  blood  is  neither  a  constant 
sequent  of  primary  venereal  ulceration,  nor,  in  its  order  of 
sequence,  consistent  with  the  hypothesis  of  absorption  j  the 
fair  inference  is,  that  ulceration  may  begin  and  continue  without 
absorption. 

Other  facts  show  that  ulceration  is  a  process  of  disintegration, 
solution,  and  dischai-ge,  of  disorganized  textures.    Take,  again,  the 
ordinary  case  of  an  ulcer  arising  from  a  blow  on  the  shin.  In  the 
course  of  a  few  days,  a  small  portion  of  dead  tissue — a  slough 
— comes  away.     Its  discharge  announces   ulceration.  Dead 
texture  can,  as  we  have  seen,  be  absorbed,  yet  this  slough  is 
discharged.    It  may  be  urged  that  in  such  case  sufl&cient  time  is 
not  allowed  for  absorption ;  that  the  tissue  dies  too  extensively 
and  too  rapidly  for  the  process  of  absorption  to  keep  pace  with 
that  of  destruction.    But  subsequently,  as  ulceration  continues,  a 
similar  discharge  of  dead  tissue  continues.     This  discharge  of 
textures  is  identified  when  now  and  then  they  die  too  rapidly,  to 
dissolve  as  they  die,  and  become  imperceptible.    In  all  sloughing 
ulcers,  whether  from  inflammation  or  fast-spreading  phagedseua, 
the  disintegrated  portions  of  texture  are  visible.    On  the  other 
hand,  the  common  indolent  ulcer  and  the  varicose  ulcer,  also 
indolent,  are  generally  free  from  the  debris  of  the  textures,  which, 
as  they  have  died,  have  been  disintegrated,  dissolved,  and  dis- 
charged. This,  at  least,  is  the  fair  inference ;  for  every  intermediate 
degree  of  disintegration  and  solution  of  the  textures  is  witnessed, 
from  the  most  obvious  sloughs  down  to  debris  and  all  the  varieties 
of  mixed  discharge. 

This  view  of  ulceration  is  supported  by  Mr.  Key's  ob- 
servations, at  the  later  date*  referred  to;  by  the  observations 


•  Ibid.    Further  Remarks  on  the  Ulcerative  Process,  p. 
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of  Earle,*  Gaskell,t  and  Wallace^  Mr.  Paget,§  also,  has  col- 
lated  much  important  evidence  in  the  same  direction.  Thus, 
in  ulceration  of  cartilage,  inflammatory  exudation  has  no  share, 
and  the  process  of  ejection  of  the  disintegrated  tissue  may 
be  clearly  traced ;  but  of  cartilage  it  may  be  said,  being  extra- 
vascular,  absorption  cannot  take  place.  The  same  process  of 
ejection,  however,  is  discernible  in  ulcerating  bone  (where  absorp- 
tion may  occur),  as  shown  by  the  observations  of  Virchow  ;  and 
Bransby  Cooper||  noticed,  that  while  in  pus  from  soft  parts  only 
traces  of  phosphate  of  lime  are  found,  the  pus  from  around 
diseased  bone  contains  in  solution  nearly  two  and  a  half  per  cent. 
A  similar,  but  less  complete,  observation  was  made  by  M.  T. 
Taylor,TI  and  also  by  E.  von  Bibra.** 

Then,  again,  this  view  of  the  pathology  of  ordinary  ulceration 
harmonizes  with  the  process  by  which  a  specific  ulcer  is  seen  to 
be  formed.  Earleft  pointed  out  the  sameness  of  the  process.  An 
incipient  chancre  is  a  vesicle  which,  bursting,  discovers  a  minute 
slough.  Its  separation  occasions  the  first  loss  of  substance ;  sub- 
sequently, molecular  disintegration  continues  the  process  of  ulcera- 
tion; for,  as  WallaceJJ  observed,  if  a  venereal  ulcer  be  examined 
with  accuracy,  a  red  margin  is  seen,  and  frequently  on  the  inner 
side  of  this  margin  a  white  line ;  the  red  margin  in  advance  de- 
noting the  inflammation  which  precedes  ulceration,  and  the  white 
line  within,  the  texture  which  was  red,  but  is  now  white,  having 
been  converted  into  a  slough  before  liquefaction  and  consequent 
separation.  Minute  sloughing,  occasionally  recurring  on  the 
surface  of  a  venereal  sore  during  the  progress  of  ulceration,  again 
suggests  the  true  explanation  of  this  process  : — molecular  disinte- 


I 


*  On  the  Nature  of  Inflammatioa.    Med.  Gaz.,  1835,  vol.  xvi.,  p.  254. 

t  Jacksouian  Prize  Essay,  1837.   MS.  Coll.  Surg.  Eug. 

X  Venereal  Disease,  1838,  p.  48  et  seq. 

§  Lectures  on  Surgical  Pathology,  1845,  vol.  i.,  pp.  420,  453. 

II  Med.  Gazette,  1845,  and  Lectures  on  Surgery,  1851,  p.  127. 

^  Diseases  of  the  Bones.    Stanley,  1849,  p.  89. 

**  Chemisehc  Untersuchungen  verschiedener  Eiterarten,  1842,  p.  85. 

tt  Op.  cit.,  p.  254.  Xt  Op.  cit.,  p.  49. 
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gration  of  the  textures,  being  now  and  then  exaggerated  to  visible 
sloughing  of  portions  of  them,  declares  the  sameness  of  the 
process. 

Textures  undergo  certain  changes  of  structure  preparatory 
to   their  ulceration j  for   what  says   microscopic  observation? 
Ulceration  itself  is  essentially  molecular   disintegration  of  the 
textures  J  but,  in  so  far  as  inflammation  has  preceded  this  event, 
degeneration  also  has  prepared  the  way  for  disintegration.    A  de- 
graded condition  of  textural  structure  by  degeneration  ends  in  a 
disintegrated  condition  ;  and  this  previous  degeneration  is  usually 
the  fatty  transformation.    The  testimony  of  many  well-known 
microscopists  here  concurs.    Mr.  Paget*  puts  in  evidence  this 
case  : — A  man  thrust  a  needle  through  the  left  ventricle  of 
his  heart.    In  four  days  he  died,  and  the  post-mortem  examina- 
tion showed  that  pericarditis  had  taken  place.     The  muscular 
tissue  of  the  heart  close  by  the  wound  was  inflamed ;  and  this 
portion,  and  in  a  less  degree  all  other  parts  of  the  heart,  had  un- 
dergone fatty  degeneration,  such  as  Mr.  Paget  could  not  have 
distinguished   from  that   which   occurs  in   the  corresponding 
atrophous  degeneration.    Here,  however,  all  parts  of  the  heart, 
besides  the  inflamed  portion,  having  undergone  fatty  degeneration, 
it  was  impossible  to  determine  how  far  such  degeneration  might 
not  have  been  prior  to,  and  therefore  independent  of,  inflamma- 
tion ;  but  Mr.  Paget's  inference  is  corroborated  by  Virchow'sf 
observations  of  inflamed  muscles  generally.    The  bones  also  un- 
dergo fatty  degeneration,  with  inflammation,  as  shown  by  Virchow ; 
and  he  discovered  a  similar  degeneration  of  the  liver  and  kidneys, 
when  these  organs  are  respectively  inflamed.    Fatty  degeneration 
of  the  cartilages,  with  inflammation,  was  noticed  by  Redfern,^ 
and  of  the  cornea,  when  inflamed,  by  Strube.^ 

*  Surg.  Path.,  1853,  vol.  i.,  p.  413.  t  Archiv,  b.  iv.,  h.  1. 

+  Abnormal  Nutrition  in  Articular  Cartilages,  1850 ;  also.  The  Healing  of 
Wounds  in  Articular  Cartilages.    Monthly  Journ.  of  Med.  Science,  Sept.  1851. 

§  Der  normale  Bau  der  Cornea  und  die  Pathologischen  Abweichungen  in 
demselben,  1851. 
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Calcareous  instead  of  fatty  degeneration  is  the  textural  change 
occasionally  witnessed.  Calcareous  degeneration  of  the  articular 
cartilages  accompanies  chronic  rheumatic  arthritis;  a  similar 
degeneration  of  the  laryngeal  cartilages  when  inflamed ;  and  the 
formation  of  imperfect  dentine,  with  inflammation  of  the  tooth- 
pulp,  is  another  illustration.* 

The  proper  discharge  from  an  ulcer — or  the  product  of  ulcera- 
tion, not  .  of  a  granulating  sore — is  ichor,  but  its  precise  nature  is 
not  well  understood.  Usually,  ichor  is  a  thin  sanious  fluid,  colour- 
less or  slightly  yellow ;  structureless,  but  mixed  with  exudation — 
pns  and  blood  corpuscles,  and  also  with  the  debris  of  the  ulcerat- 
ing textures.  Chemical  examination  of  this  discharge,  embodying 
what  is  essential,  and  simplifying  what  seems  dififerential,  is  still 
wanting.  Ichor  corrodes  the  living  textures ;  and  although  its 
corrosive  property  varies  considerably  in  degree,  this  discharge  is 
thus  distinguished  from  true  pus  ;  an  important  point,  for  pus  and 
ichor  are  often  nearly  alike  in  appearance.  Rokitanskyf  attaches 
so  much  significance  to  the  corrosiveness  of  ichor,  that  he  regards 
ulceration  and  ichorous  destruction  as  synonymous.  Ulceration  is 
described  as  a  wasting  of  the  textures  from  the  corrosive  quality 
of  the  exudate.  Herein  (the  quotation  continues)  ulcerous  con- 
sumption of  the  textures  difi'ers  from  the  loss  of  substance  which 
inflamed  textures  undergo,  within  the  best-conditioned  exudates, 
through  necrosis  and  absorption. 

Without  adopting  this  extreme  view,  and  which  does  not  ex- 
plain the  commencement  of  ulceration,  before  the  discharge  of 
ichor  begins,  daily  observation  of  the  ulcerative  process  shows  the 
corrosive  operation  of  this  fluid  in  maintaining  and  extending 
ulceration.  Summing  up  the  pathology  of  ulceration,  Mr.  Paget 
properly  estimates  the  influence  of  ichor  by  regarding  its  cor- 
rosive property  as  a  contributory  cause  of  ulceration.!    Its  begin- 


*  Surg.  Path,    Paget,  vol.  i.,  p.  417. 
t  Pathological  Anatomy.    By  Sydenham  Soeiety,  1S54,  vol.  i.,  p.  158. 
X  Op.  cit.,  vol.  i.,  p.  425. 
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niug  is  described  as  usually  the  detachment  of  a  slough,  or  portion 
of  dead  tissue,  by  the  removal  of  the  layer  of  living  tissue  adjoin- 
ing ;  the  spreading  of  an  ulcer,  independent  of  this  visible  slough- 
ing, is  effected  by  the  inflamed  tissues  around  becoming  degene- 
rated, and  detached  in  minute  particles  (molecular  matter),  or  de- 
composed and  dissolved  in  the  fluid  discharge  or  ichor;  extension 
being  probably  accelerated  by  the  influence  of  the  discharge  itself, 
which  may  inflame  the  healthy  tissues  that  it  rests  on,  and  may 
exercise  a  decomposing  "  catalytic^^  action  on  those  that  are  in- 
flamed already. 

Having  considered  the  pathology  of  the  ulcerative  process,  it 
is  unnecessary  for  my  purpose  to  describe  the  various  kinds  of 
ulcers.  Their  characteristic  appearances  are  produced  sometimes 
by  external  circumstances  acting  locally  on  the  part — as  friction, 
filth,*  and  various  topical    applications,  including  all  sorts  of 

*  dressings     but  more  frequently  these  appearances  arise  from 

*  constitutionaP  causes,  and  the  consideration  of  their  operation  is 
no  part  of  the  design  of  this  chapter. 

My  purpose  now  leads  me  to  trace  the  transition  of  ulceration 
to  mortification. 

The  description  already  given  of  incipient  ulceration — of  an 
ulcer  in  its  first  stage — will  have  suggested  the  reciprocal  relation 
of  ulceration  and  mortification.  They  difier  in  degree,  but  are 
one  in  kind.  The  former  may  be  exaggerated  into  the  latter, 
and  this  may  subside  into  that.  Ulceration  and  mortification, 
therefore,  are  convertible  by  gradations  of  the  same  process. 
These  abstract  statements  will  be  fully  realized  by  recurring  to 
the  different  results  of  the  ulcerative  process  under  different  cir- 
cumstances. 

Take  first  the  surface  of  an  ordinary  ulcer,  such  as  I  have 
supposed,  on  the  shin,  by  way  of  example.  Ever  and  anon  during 
the  progress  of  ulceration,  some  temporary  cause  may  accelerate 
the  inflammation ;  a  larger  portion  of  tissue  undergoes  degenera- 

*  Principles  of  Surgery.    J.  Bell,  182G,  vol.  i.,  pp.  326.  135. 
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tion  and  dies  than  can  concurrently  disappear  as  discharge :  thus 
a  portion,  more  or  lesSj  of  dead  tissue  becomes  visible  as  slough 
instead  of  having  been  removed  imperceptibly,  molecule  after  mole- 
cule, by  disintegration  and  liquefaction,  aided  by  the  corrosive  action 
of  the  ichorous  secretion.  It  is  as  if  the  'flow'  of  a  tidal  stream 
washed  up  more  material  than  the  returning  '  ebb'  can  well  re- 
cover— the  line  of  coast  shows  the  remaining  debris.  Even  so,  the 
surface  of  an  ulcer  may  present  a  rim  of  slough,  and  from  time  to 
time  another  and  another,  as  the  margin  of  the  sore  recedes  and 
enlarges.  Of  course  the  size  of  these  sloughs  will  vary ;  some- 
times approaching  the  result  of  molecular  disintegration,  some- 
times so  obviously  portions  of  dead  tissue  as  to  leave  no  doubt  of 
their  nature,  and  of  the  transition  of  ulceration  to  mortification. 
Small  fragments  of  bone  may  be  thus  detached  and  cast  ofi"  with 
the  fluid  from  an  ulcerating  surface,  and  these,  observes  Mr.  Paget,* 
when  they  are  not  fragments  of  tissue  detached  by  ulceration  ex- 
tending around  them,  are  good  examples  of  the  transition  that 
may  be  traced  from  ulceration  to  sloughing  or  gangrene  of 
parts. 

This,  the  true  pathology  of  mortification,  is  now  generally 
acknowledged ;  but  its  etiological  importance  will  become  appa- 
rent in  considering  the  prevention  of  mortification.  To  prevent 
ulceration  will  be  in  many  cases  also  to  prevent  this  event;  and 
the  recognition  of  their  pathological  connexion  gives  a  wider  basis 
and  more  comprehensive  views  for  the  anticipation  of  that  '  con- 
stitutional '  disorder,  represented  by  poisoning  of  the  blood  which 
supervenes. 

The  general  appearances  of  the  part  afiected  are  as  follows : — 
Incipient  mortification  is  characterized  by  certain  physical  altera- 
tions of  texture. 

The  skin  having  become  livid  assumes  a  black  colour,  shading 
off  to  a  reddish  brown  around  the  dying  part.  Its  consistence 
also  is  altered,  in  some  cases  being  soft,  with  considerable  swelling, 
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pitting  on  presstu'c,  and  the  cuticle  separated  in  the  form  of 
vesicles  containing  a  yellowish  serum,  or  as  phlyctense  full  of 
bloody  serum.  In  fact,  all  the  soft  textures  of  the  part  ai-e 
sodden  and  succulent — a  condition  due  to  infiltration  of  the  cel- 
lular tissue  with  serum.  It  corresponds  to  the  humid  gangrene  of 
French  authors,  the  hot  of  German  writers,  and  the  acute  of  our 
own  school.  In  other  cases  the  part  is  hard,  shrunken,  and  dry — 
an  opposite  condition,  known  as  dry,  cold,  or  chronic  gangrene. 
The  odour  of  a  mortified  part,  in  the  condition  of  sphacelus,  is  to 
me  that  of  burnt  tissue ;  it  becomes  fetid  by  the  evolution  of  gas, 
which  inflating  the  cellular  texture,  forms  considerable  swelling ; 
of  a  fluctuating  character  and  simulating  a  collection  of  pus  if 
deep  tissues  be  thus  distended,  whereas  if  the  superficial  textures 
only  be  emphysematous,  the  part  crepitates  under  gentle  pressure, 
owing  to  a  mixture  of  the  gas  and  serum  with  which  it  is  infil- 
trated. Chemical  decomposition  is  now  fairly  established.  I 
scarcely  need  add  that  the  sensibility  of  the  part  is  utterly  lost, 
and  that  its  temperature  is  considerably  lowered. 

What  is  the  internal  and  anatomical  condition  of  this  dead 
part  ?  The  bones  may  have  undergone  but  little  change  beyond 
appearing  dry  and  bloodless,  their  periosteum  being  detached. 
The  articular  cartilages  and  tendons  are  dull  and  slightly  softened, 
but  all  the  soft  tissues  are  variously  discoloured  and  broken  down, 
granular  disintegration  having  taken  place  throughout  their  sub- 
stance with  one  exception.    The  blood-vessels  alone  have  escaped. 

In  various  instances  of  phlegmonous  erysipelas  several  inches 
of  the  femoral  artery  have  been  laid  bare  by  sphacelus  of  the 
parts  covering  it,  without  that  vessel  yielding  before  death 
(Thomson).*  And  what  is  the  condition  of  the  blood  itself  in 
such  cases,  fluid  and  circulating,  or  coagulated  and  stagnant? 
After  death,  certainly,  the  blood  is  found  coagulated  in  the  arteries 
of  a  sphacelated  part,  and  possibly  far  beyond  that  part.  Thomson 
saw  one  case  where  mortification  having  commenced  in  the  thigh. 


*  Op.  cit.,  p.  823. 
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coagulation  had  extended  through  the  external  iliac  up  to  its 
origin,  from  the  aorta.  During  life,  also,  coagulation  may  occur 
in  the  arteries.  Petit  first  noticed  this  fact  respecting  the  not 
unfrequent  absence  of  hemorrhage  when  mortified  limbs  are 
amputated  —  an  observation  corroborated  by  Quesnai  and 
O'Halloran,  and  since  confirmed  by  the  experience  of  most 
surgeons.  Sir  A.  Cooper  met  with  a  case*  in  which  during 
amputation  the  femoral  artery  gave  no  hemorrhage  when  the 
tourniquet  was  loosened.  On  closer  examination  he  found  the 
inner  side  of  this  vessel  completely  plugged  up,  and  sealed  with 
coagulum,  which  extended  at  least  six  inches  above  the  seat  of 
gangrene. 

But  there  is  good  reason  to  doubt  whether  coagulation  in  the 
arteries  of  a  sphacelated  part  is  a  constant  occurrence  during  life. 
In  the  cases  of  phlegmonous  erysipelas  which  I  have  alluded  to, 
the  femoral  artery  was  exposed  by  sloughing  to  the  extent  of 
several  inches,  yet  it  pulsated  freely,  so  that  the  current  of  blood 
must  have  been  uninterrupted.  Cases  of  sloughing  bubo,  with 
exposure  of  the  femoral  artery  and  vein,  exhibit  a  current  of  blood 
through  both  vessels,  which  nevertheless  had  been  enclosed,  and 
are  still  imbedded  in  sphacelated  tissues.  Assuredly,  therefore, 
under  these  circumstances  large  blood-vessels  may  remain  pervious 
and  continue  to  transmit  blood. 

This  fact  bears  directly  on  the  question  of  absorption  during 
mortification.  Disintegrated  and  decomposed  tissues  being  in 
contact  with  veins  free  to  absorb,  their  absorption  by  the  veins  is 
possible,  at  least  in  some  cases  of  spreading  sphacelus. 

Following  in  order  upon  this  condition  of  local  disorganization, 
the  '  constitutional  disease'  at  once  commences.  More  insidious, 
its  symptoms  are  not  unlike  those  of  pysemia,  although  difleriug 
in  degree.  A  wild  apprehensive  look,  with  great  restlessness,  are 
conspicuous;  the  features  and  manner  at  length  become  some- 
what composed,  and  the  face  assumes  a  very  pallid  hue.    In  some 


*  Lectures,  1839,  p.  107. 
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leases  the  skin  over  the  whole  body  and  the  tunicse  conjunctivre 
i  acquire  a  peculiar  yellow  colour  (Brodie).  Utter  prostration  of 
mind  and  muscular  power  gradually  supervene^  and  a  quivering 
subsultus  teudinum  steals  over  the  patient.  The  pulse  now  beats 
very  feebly,  rapidly,  and  irregularly,  feeling  like  a  fine  rough  wire 
drawn  under  the  finger.  Sometimes  the  tendons  contiguous  to 
the  wrist  vibrate  with  subsultus  so  thrilling  that  this  flickering 
pulse  cannot  be  distinguished.  The  secretions  are  soon  perverted. 
The  skin,  at  first  hot  and  dry,  is  then  bathed  with  a  cold,  clammy 
sweat.  The  urine,  fetid  and  scanty,  may  be  suppressed.  A  brown, 
rough,  dry  tongue  is  accompanied  with  nausea  and  a  putrid 
diarrhoea.  As  the  powers  of  organic  and  of  animal  life  fail,  in- 
voluntary excito  motions  predominate.  Spasms  and  convulsions 
shake  the  moribund  body,  while  coma  ends  in  death. 

Or,  in  other  cases,  mortification  ceases  to  spread.  The  reddish- 
brown  tint  of  the  skin  around  the  dead  part,  and  which  has  hitherto 
spread  in  advance  of  mortification,  now  becomes  brighter  and 
more  circumscribed.     Shortly  a  white  raised  line  is  seen  in  the 
living  skin  immediately  adjoining  the  dead  portion,  and  corre- 
sponding in  extent  to  that  of  the  subjacent  sphacelated  textures. 
Soon  this  line  melts  away  into  a  groove  by  ulceration  ;  this  groove 
extends  deeper  and  deeper,  forming  a  fissure,  and  successively 
passing  through  tissue  after  tissue,  at  length  converges,  and  com- 
pletely detaches  the  whole  of  the  dead  part.    I  shall  hereafter 
describe  this  process   more   minutely;   it  is  sufficient  for  my 
present  purpose  to  add  that  while  the  living  organism  is  detaching 
itself  from  the  dead  part,  adhesive  inflammation  precedes  the  line, 
or  fissure,  of  ulceration,  and  corresponding  to  it  in  length  and  depth 
seals  the  blood-vessels,  eff'ectually  excluding  any  further  commu- 
nication with  the  dead  tissues,  and  preventing  their  absorption 
for  the  time  to  come.    The  *  typhoid  fever'  immediately  subsides, 
and  eventually   passes  away  altogether.     In  exchange,  some 
degree  of  'inflammatory    fever'  accompanies  the   process  of 
separation. 

Such  is  a  descriptive  outline  of  the  origin,  course,  and  termi- 
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nation — fatal  or  favourable,  as  the  case  may  be — of  that  consti- 
tutional  disorder  which  proceeds  from  mortification.  Arising 
from  spreading  sphacelus,  it  ceases  when  the  dead  part  is  detached 
from  the  living  body. 

This  immediate  dependence  of  the  constitutional  disease  on 
the  local  disorganization  is  well  known  to  every  practical  surgeon ; 
but  liow  this  fever  arises  from  the  local  cause  in  operation,  and 
wMj  it  should  subside  when  the  dead  part  is  merely  separated  by 
a  natural  process,  although  still  remaining  in  contact  with  the 
living  organism,  are  topics  for  further  inquiry.  Yet  the  pathology 
involved  in  this  inquiry  bears  alike  upon  the  prevention  and 
curative  treatment  of  an  oft-fatal  constitutional  disease. 

Now,  in  tracing  the  history  of  this  disease  I  alluded  to  two 
facts  of  an  anatomical  character,  which  taken  together  show  that 
absorption  of  dead  tissues  is  an  immediate  cause  of  that  fever 
which  accompanies  spreading  sphacelus. 

Firstly,  this  fever  arises,  and  invariably,  when  mortification 
has  advanced  to  sphacelus — i.e.,  when  dead  tissues  are  present; 
and  moreover,  when  the  veins,  in  some  cases  at  least,  are  free  to 
absorb. 

Secondly,  it  begins  to  subside,  and  invariably,  when  sphacelus 
has  ceased  to  spread — i.e.,  when  the  living  organism  is  separating 
itself  from  the  dead  part,  and  when  adhesive  inflammation  of  the 
blood-vessels,  corresponding  to  the  line  or  fissure  of  separation,  has 
intercepted  any  further  communication  through  these  vessels,  with 
the  dead  tissues. 

This  immediate  and  invariable  supervention  of  the  fever,  when 
absorption  of  dead  tissues  is  assuredly  possible,  in  some  cases  at 
least,  through  the  veins ;  with  its  immediate  and  invariable  sub- 
sidence and  eventual  cessation,  when  such  absorption  is  impossible ; 
are  facts  which,  taken  conjointly,  establish  the  relation  of  cause 
and  efiect  between  it  and  the  fever,  and,  therefore,  one,  if  not  the 
only,  source  of  this  constitutional  disorder. 

And  this  explanation  would  be  complete  if  it  could  be  demon- 
strated that  the  fever  arose  only  under  circumstances  compatible 
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with  absorption  ;  but  the  state  of  the  lymphatics  has  not  hitherto 
been  ascertained,  and  this  omission  impairs  the  self-sufficiency  of 
the  absorption  theory.  In  those  very  cases  of  spreading  sphacelus, 
where  the  fi*ee  current  of  blood  necessary  for  absorption  is  arrested 
by  coagulation  in  the  arteries,  the  lymphatics  also  may  not  be 
free  to  absorb ;  and  yet  the  fever  invariably  arises.  Or  again, 
when  a  sphacelated  part  is  about  to  be  separated,  and  adhesive 
inflammation  secures  the  blood-vessels  against  any  further  commu- 
nication with  the  dead  tissues,  thus  precluding  absorption  by  their 
agency,  the  lymphatics  may  not  be  closed ;  and  yet  the  fever  in- 
variably subsides.  If,  then,  this  fever  should  prove  to  be  absent 
when  absorption  of  the  dead  tissues  is  possible,  and  present  when 
such  absorption  is  impossible,  some  other  condition  unknown  must 
be  its  immediate  cause  in  such  cases.  Absorption  could  not  be 
the  only  cause  of  this  constitutional  disorder. 

Pending  the  further  advance  of  pathological  anatomy  in  re- 
spect of  sphacelus  on  behalf  of  this  question,  I  shall  now  endea- 
vour to  determine  what  light  clinical  observation  supplies,  by 
watching  and  tracing  the  operation  of  different  causes  of  mortifi- 
cation. 

Firstly,  T  select  a  case  of  remarkable  significance,  from  the 
Lectures*  by  Sir  B.  Brodie.  A  surgeon,  about  sixty-three  years 
of  age,  had  a  carbuncle  on  his  back,  attended  with  considerable 
pain.  Poultices  having  been  applied  for  two  or  three  days.  Sir 
B.  Brodie  made  a  crucial  incision  through  the  swelling.  Much 
relief  followed  this  operation,  when  there  appeared  another  car- 
buncle, but  on  a  smaller  scale  than  the  first.  It  was  not  a  pimple 
in  the  skin,  but  the  subcutaneous  form  of  the  disease,  and  not 
attendant  with  much  pain.  Incisions  were  postponed.  It  went 
on  increasing ;  the  overlaying  skin  became  purple,  and  the  whole 
was  assuming  the  ordinary  appearance  of  carbuncle.  Meantime 
the  patient  continued  well  in  health,  and  appeared  indeed  to  have 
scarcely  any  ailment  except  the  local  complaint.    The  report  pro- 


*  On  Pathology  and  Surgery,  1846,  p.  393. 
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ceeds — "  But  a  day  or  two  afterwards,  on  calling  on  him,  and 
believing  that  it  would  now  be  right  to  incise  the  tumour,  I  found 
him  in  bed.  On  inquii'ing  the  cause,  he  said,  in  a  faint  voice, 
'Oh!  ray  dear  friend,  I  am  dying!'  His  skin  was  cold  and 
clammy,  and  the  pulse  scarcely  perceptible.  I  asked  him  how 
long  he  had  been  in  that  state.  His  answer  was,  '  During 
the  night  all  the  pain  subsided,  and  at  the  same  time  I  be- 
came ill.  I  believe  the  carbuncle  itself  has  disappeared.'  And 
so  it  had.  When  I  examined  the  back  I  could  find  scarcely  a 
vestige  of  it.  He  died  iti  less  than  twenty-four  hours  after  this 
change  had  taken  place." 

The  carbuncle  in  this  case  having  been  ripe  for  incision,  its 
subsidence  plainly  shows  that  dead  tissues  were  absorbed ;  and 
the  typhoid  fever  immediately  began.  Obviously,  therefore,  in  this 
case,  absorption  was  the  immediate  cause  of  the  fever. 

In  conformity  therewith,  other  cases  as  plainly  show  that, 
ceteris  paribus,  the  fever  is  proportionate  to  the  quantity  of  dead 
tissue  taken  into  the  circulation.  The  greater  or  less  rapidity 
with  which  this  process  goes  on  is  also  another  measure  of  the 
degi'ee  of  fever.  Rapid  absorption  of  dead  tissue,  as  in  the  case 
just  quoted,  whereby  in  the  course  of  only  one  night  apparently 
scarcely  a  vestige  of  the  carbuncle  remained,  is  equivalent  to  the 
reception,  more  slowly,  of  a  much  larger  quantity  ;  and  the  case 
soon  terminated  fatally.  A  large  quantity  of  dead  tissue  under- 
going absorption  is  scarcely  less  influential,  as  shown  by  the  more 
typhoid  character  of  the  fever  in  cases  of  extensive  sloughing. 

Granting  that  absorption  of  dead  tissue  induces  this  constitu- 
tional disorder,  i'^  it  the  only  cause  ? 

What  further  says  clinical  observation?  That  if  absorption 
be  precluded  the  usual  concomitant  fever  is  absent. 

The  following  case,  recorded  by  Mr.  Guthrie,*  for  another 
purpose,  appears  to  me  to  bear  this  construction.  After  the  battle 
of  Waterloo,  among  the  British  wounded  was  a  man  who  stated 


*  Gunsbot  Wounds,  1827,  p.  129. 
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that  he  had  received  a  blow  on  tlie  back  part  of  his  leg,  he  be- 
lieved from  a  cannon-shot^  which  brought  him  to  the  ground,  and 
stunned  him  considerably.  On  endeavouring  to  move,  he  found 
himself  incapable  of  stirring,  and  that  the  sensibility  as  well  as 
the  power  of  moving  the  limb  were  lost.  It  gradually  became 
black  and  cold ;  mortification  extended  nearly  as  high  as  the  knee, 
without  any  appearance  of  a  line  of  separation,  and  the  signs  of 
inflammation  were  so  slight  that  amputation  was  performed  above 
the  knee.  On  dissecting  the  limb  a  considerable  extravasation  of 
bloody  fluid  was  found  below  the  calf  of  the  leg,  and  in  the  cavity 
thus  formed  some  ineffectual  attempt  at  suppuration  had  been 
made.  The  periosteum  was  separated  from  the  tibia  and  fibula; 
the  popliteal  artery  was  closed  in  the  lower  part  of  the  ham  by 
coagulable  lymph  proceeding  from  a  rupture  of  its  internal  coat. 
Two  inches  below,  the  posterior  tibial  and  fibular  arteries  were 
completely  torn  across,  and  in  all  probability  gave  rise  to  the 
extravasation. 

With  this  obstruction  to  the  circulation,  and  so  far  to  absorp- 
tion, although  the  quantity  of  dead  tissue — the  spreading  sphacelus 
• — was  extensive ;  it  is  added,  that  when  the  operation  was  per- 
formed the  constitution  was  certainly  affected,  but  only  in  a  slight 
degree.  The  case  went  on  favourably,  but  the  man  died  subse- 
quently from  dysentery. 

Up  to  this  point,  then,  Clinical  observation  ratifies  the  sugges- 
tions  of  Pathological  Anatomy  •  that  absorption  is  the  only  cause 
of  the  typhoid  fever  which  arises  from  and  accompanies  spreading 
sphacelus ;  but  the  exclusiveness  of  this  conclusion  is  apparently 
irreconcilable  with  cases,  the  significance  of  which  is  illustrated 
by  a  remarkable  one  that  occurred  in  the  practice  of  Sir  B.  Brodie.* 
He  says  :— "  I  was  called  to  see  a  gentleman  who  appeared  to  be 
actually  on  the  point  of  death.  His  extremities  were  cold,  his 
pulse  barely  perceptible.  It  was  doubtful  whether  he  was  sensible 
or  not.    He  made,  on  being  roused,  several  imperfect  attempts 


*  Op.  cit.,  p.  298. 
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to  speak,  but  could  say  nothing  intelligible.  Below  the  right 
hypochondrium  there  was  a  considerable  tumour,  the  skin  being 
of  a  dark  red  colour,  on  the  verge  of  mortification.  On  exami- 
nation with  the  fingers,  I  perceived  a  sort  of  emphysematous  crack- 
ling, and  an  imperfect  fluctuation.  Having  made  a  free  incision, 
I  discovered,  underneath  the  discoloured  skin,  what  might  be  called 
a  quagmire  of  slough.  A  small  quantity  of  putrid  matter  escaped ; 
but  there  escaped  also  such  a  quantity  of  noisome  and  offensive 
gas,  apparently  sulphuretted  hydrogen,  that  I  could  scarcely  bear 
to  remain  in  the  room.  The  stench  pervaded  the  whole  house, 
and  even  could  be  perceived  in  the  garden  round  it.  Within  two 
minutes  after  the  performance  of  this  operation,  so  trifling  in  ap- 
pearance, so  important  in  reality,  the  patient  looked  up,  and  said 
quite  distinctly,  '  What  is  that  you  have  done  which  has  made  so 
great  a  difference  in  my  feelings?'  At  the  same  time  the  pulse 
returned  at  the  wrist ;  and  from  that  moment  he  recovered,  Avith- 
out  any  further  unfavourable  symptoms.  After  a  few  days,  sloughs 
came  away,  probably  of  muscle,  cellular  membrane,  and  perito- 
naeum, in  a  confused  mass ;  and  with  them  a  gall-stone  of  mode- 
rate size,  explaining,  to  a  certain  extent  at  least,  the  origin  of  the 
disease." 

In  this  case  "  a  quagmire  of  slough  "  remained  for  a  few  days 
after  incision,  yet  without  constitutional  disturbance  j  whereas,  the 
almost  instantaneous  relief  afforded  by  the  escape  of  fetid  gas  is 
scarcely  to  be  explained  by  supposing  that  absorption  of  dead 
tissue  was  as  suddenly  arrested ;  rather,  this  sudden  relief  suggests 
that  an  overwhelming  poison  was  removed  by  the  discharge  of  gas, 
resulting  from  decomposition  of  dead  tissues,  a  poison  which  had 
previously  operated  chiefly  through  the  nervous  system.  But  this 
gas  is  only  present  in  advanced  sphacelus,  and  cannot  therefore  be 
the  immediate  cause  in  operation  in  the  first  instance.  The  fair 
conclusion  is,  that  absorption  of  dead  matter  primarily,  nervous 
sympathy  secondarily,  and  ultimately  both,  induce  the  typhoid 
fever  of  sphacelus. 

The  leading  principle  of  prevention  indicated  by  the  foregoing 


CONSTITUTIONAL  FROM  LOCAL  MORBID  CONDITIONS.  531 

pathological  inquiry  is  tliis  : — to  anticipate  iabsorption,  and  to  give 
free  vent  to  any  gas  which  may  be  generated,  during  the  course 
of  sphacelus. 

Beyond  this  twofold  principle,  is  another  obvious  one : — to 
save  as  much  of  the  part  afifected  as  possible,  by  soliciting  a  line  of 
demarcation  between  the  living  and  dead  tissues,  at  the  earliest 
period  possible  under  all  the  circumstances,  and  thus  arrest  the 
blood's  contamination.  But  the  arrest  of  spreading  sphacelus 
implies  a  sufficiently  early  and  exact  diagnosis  of  the  internal  cause 
or  causes  of  mortification  which  are  in  operation ;  a  further  appli- 
cation of  pathology. 

Pathology  therefore  makes  three  preventive  suggestions  in 
respect  to  sphacelus,  and  its  spreading : — strive  to  prevent  absorp- 
tion from,  and  nervous  sympathy  with,  the  dead  part ;  strive  to 
aiTest  the  spreading  of  sphacelus ;  above  all,  strive  to  remove  or 
intercept,  the  internal  causes  of  mortification,  at  the  earliest  period 
possible,  and  thus,  the  origin  of  sphacelus. 

These  causes  I  shall  now  consider,  in  conjunction  with  the 
most  constant  premonitory  signs  of  sphacelus, — those  of  ffangrene, 
as  arising  from  each  such  cause. 

The  internal  causes  of  mortification  are  analogous  to  those 
which  induce  inflammation,  eflFusion,  and  suppuration.  Mortifica- 
tion signifies  the  death  of  some  part  of  the  body  ;  consequently 
those  internal  conditions  which  disturb  and  pervert  nutrition  by 
:  inflammation,  &c.,  if  operating  with  sufficient  intensity,  and  for  a 
.  sufficient  period  of  time,  end  in  mortification.     Indeed,  the  very 
:  fact  of  pus  collecting  in  any  texture  or  organ,  by  progressive  sup- 
puration, necessarily  implies  the  previous  death  and  removal  of 
I  the  occupied  portion  by  mortification  and  absorption.  Hence, 
I  mortification  is  sometimes  described  as  a  'termination'  of  inflam- 
1  mation.    The  same  causes  may  have  been  in  operation,  only  more 
iiutcnsely,  or  persistently,  suppressing  resolution  and  restoration  of 
1  the  part  affected.   But  the  etiology  of  mortification  has  a  far  wider 
i  signification.     Whatever  disturbs,  or  tends  to  disturb,  the  nutrition 
c  of  any  part  of  the  body,  endangers  the  vitality  of  that  part,  and. 
I  M  M  2 
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becomes  a  cause — predisposing  or  immediate — of  mortification. 
All  the  conditions,  therefore,  on  which  the  healthy  status  of  nutrition 
depends,  are  reflected  in  the  etiology  of  mortification. 

Firstly.  '  Blood  of  a  certain  quality,'  suitable  to  the  part  to  be 
nourished,  and  this  blood  '  flowing  in  a  certain  quantity,  and  with 
a  certain  speed  through  it,'  in  both  these  respects  likewise,  being 
adapted  to  its  nourishment  j  secondly,  '  an  appropriate  physical  and 
structural  condition  of  the  part  itself and  thirdly,  some  degree  of 
'  nervous  influence;' — these  are  the  internal  conditions,  which,  wheu 
perverted,  become  (internal)  causes  of  mortification.  Moreover, 
certain  external  agents  ;  physical — as  mechanical  violence  and 
injury,  heat,  cold,  electricity,  chemical  decomposing  agents ;  and 
vital,  as  animal  poisons  introduced  into  any  living  texture :  either 
of.  these  (external  causes)  may  directly  and  immediately  kill  the 
part  affected  by  it ;  or  kill,  if  the  tissue  be  vascular,  by  inflamma- 
tion, terminating,  perhaps  speedily,  in  mortification. 

By  some  variation  in  the  degree  of  its  operation,  any  cause  of 
mortification  may  subside  into  a  cause  of  ulceration.  I  am  not 
aware  of  any  one  cause  of  the  former  which  may  not  thus  become 
also  a  cause  of  the  latter,  and  conversely. 

But  whether  mortification  or  ulceration  ensue,  two  or  more 
causes  usually  co-operate ;  and  it  is  difficult  to  discriminate  between, 
and  apportion  the  share  due  to  each  internal  cause,  more  especi- 
ally in  conjunction  with  the  influence  of  external  conditions,  such 
as  moisture,  temperature,  &c. 

I  shall  now  take  in  order  the  difi'erent  causes  of  mortification 
and  ulceration^  beginning  with  those  which  are,  properly  speaking, 
internal. 

Some  such  causes  are  'constitutional,'  and  their  operation  does 
not  come  within  the  design  of  this  chapter.  I  therefore  only  here 
allude  to  various  conditions  of  the  blood  or  '  blood-diseases'  whose 
pathological  nature  is  at  present  unknown,  while  their  local  efiects 
are  well  known.  For  example,  the  blood-crakes  which  clinical 
observation  has  accorded  respectively  to  '  carbuncle '  and  '  boil ' 
(to  '  the  carbuncle  of  plague  ') ;  to  '  erysipelas,'  to  '  small-pox,'  to 
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'malignant  scarlatina/  to  '  glanders/  to  'ergotism/  to  'scurvy/  and 
to  '  syphilis the  two  last  more  especially  inducing  ulceration. 

The  quantity  of  blood  supplied  to  a  part,  and  its  rate  of  motion 
through  that  part,  ai'e  alike  due  to  and  regulated  by  the  heart's 
mechanism  and  action ;  the  state  of  the  vessels — arteries,  veins, 
and  capillaries,  and  the  physical  condition  of  the  blood  itself,  chiefly 
in  respect  of  its  spissitude  and  adhesiveness.  These  conditions  are, 
each  or  all,  concerned  in  producing  that  mortification  which  ensues 
from  defective  quantity  rather  than  quality  of  blood. 

Passing  on  to  the  state  of  the  '  vessels/  that  of  the  arteries  first 
merits  attention. 

The  elastic  property  and  contractile  poveer  of  these  vessels 
are  conditions  not,  indeed,  directly  engaged  in  propelling  the 
blood,  yet  they  affect  its  distribution  by  directing  its  current  and 
regulating  its  supply.  An  elastic,  but  weakened  contractile  state 
of  the  arteries — say  of  the  femoral  artery — will  cause  that  vessel 
to  yield  inordinately  to  each  pulse-wave,  thereby  inadequately 
transmitting  the  current  -of  blood  to  the  leg.  Its  nutrition  fail- 
ing, mortification  threatens.  On  the  other  hand,  an  artery  which 
has  lost  its  elasticity  has  lost  its  capability  of  allowing  an  increased 
quantity  of  blood  to  the  part  supplied — a  provision  for  the  de- 
mands of  more  active  nutrition  as  occasion,  ever-varying,  requires. 
This  want  of  accommodation  on  behalf  of  any  extra  supply  of 
blood  which  may  be  required  by  the  part,  will  further  endanger 
its  vitality. 

These  reflections  explain  the  modus  operandi  of  certain  condi- 
tions of  arteries  and  veins  as  well-known  causes  of  mortification. 

Ossification,  so  called,  of  the  arteries— i.e.  their  calcareous  dege- 
neration, is  one  such  cause  long  since  acknowledged  by  pathologists. 
Thomson*  discovered  very  complete  ossification  of  the  arteries  of 
the  leg  in  connexion  with  mortification  of  the  feet  and  toes.  Mr. 
Hodgsont  found  the  three  principal  arteries  of  the  leg  nearly 


*  Op.  cit.,  p.  537. 
t  Diseases  of  the  Arteries  and  Veius,  1815,  p. 
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obliterated  by  calcareous  matter  in  two  fatal  cases  of  senile  gangrene; 
and  from  post-mortem  examination  in  very  many  cases,  Sir  B. 
Brodie*  came  to  these  conclusions  respecting  this  disease  : — That, 
in  some  instances,  the  arteries  are  ossified,  and  at  the  same  time 
either  contracted  or  obliterated ;  in  others,  they  are  ossified 
without  being  obliterated,  even  retaining  their  natural  diameter ; 
and  that,  in  others,  they  are  obliterated  without  being  ossified. 
In  one  such  instance  there  was  no  ossification  of  the  arteries  any- 
where, but  the  femoral  artery  was  converted  into  a  gristly  cord,  so 
as  to  be  quite  impervious  from  the  origin  of  the  profunda  to  the 
point  at  which  it  perforates  the  tendon  of  the  great  head  of  the 
triceps  adductor  muscle.  Similar  cases  to  this  last  are  described 
by  Carswell.t  While  in  every  instance  of  gangrena  senilis,  which 
he  examined  after  death,  the  arteries  of  the  limb  were  obliterated 
to  such  an  extent  as  to  interrupt  the  circulation  of  the  blood ;  in 
five  or  six  cases  this  obstruction  was  due  to  a  fibrous  tissue  formed 
either  in  the  walls  or  cavities  of  these  vessels,  and  which  had  con- 
verted them  into  nearly  solid  cords  of  ligamentous  consistence. 
This  state  was  traced  from  the  toes  more  than  half  way  up  the 
leg,  but  always  accompanied  with  ossification  of  the  large  branches 
and  trunks  of  the  thigh  and  other  parts  of  the  body.  In  other 
two  cases  the  obstruction  depended  on  extensive  ossification  of  the 
principal  arteries  of  the  limb,  and  in  several  others  it  was  occa- 
sioned by  solid  fibrin  formed  around  spicula  of  bone  projecting 
from  the  internal  surface  of  the  arteries. 

To  sum  up  all  these  facts ;  senile  gangrene  is  induced  by 
ossification,  calcareous  degeneration  of  the  larger  arteries,  with 
fibrous  thickening  of  the  smaller  ones,  leading  to  the  part  affected ; 
and  these  changes  are  accompanied,  possibly,  with  more  or  less 
contraction  of  the  vessels,  and  in  some  cases  the  coagulation  of 
fibrin  within  them  ;  conditions  which,  together,  produce  a  partial 
or  complete  obliteration  of  the  channels  through  which  arterial 
blood  should  be  supplied  to  that  part. 


*  Op.  cit.,  pp.  357,  358. 
t  Elementary  Eoniis  of  Disease,  1838,  Mortification. 
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lligidity  of  the  ai-teries,  whether  owing  to  calcareous  or  fibrous 
transformation  of  their  parietes,  predisposes  to  taortification,  as 
already  explained ;  and,  in  such  cases,  it  begins  in  parts  most 
distant  from  the  heart.  In  the  toes  senile  gangrene  most  fre- 
quently commences.  This  event  may  be  aided  by  the  defective 
action  of  a  weak  heart.  In  one  of  Sir  B.  Brodie's  cases,  with 
mortification  of  the  right  foot,  the  muscular  structure  of  the  heart 
was  soft,  thin,  flaccid,  and  easily  torn,  and  one  coronary  artery 
was  impervious ;  in  fact,  those  conditions  were  associated  which, 
in  all  probability,  denoted  fatty  degeneration  of  the  heart.  But 
this  subject  requires  further  investigation  in  relation  to  senile 
gangrene.* 

The  symptoms  of  ossification  of  the  arteries,  and  therefore 
the  earliest  or  premonitory  symptoms  of  senile  gangrene,  aflFect- 
ing  either  or  both  legs,  are,  their  numbness,  coldness,  and  weak- 
ness. Clearly  arising  as  these  symptoms  do  from  a  defective 
supply  of  blood,  they  come  and  go.  They  are  sometimes  present, 
sometimes  absent ;  present,  when  circumstances  demand  a  more 
active  circulation,  which  the  unyielding  arteries  cannot  allow ; 
absent,  when  a  sluggish  circulation  is  sufficient.  Rest,  posture, 
aad  uniform  warmth  may  maintain  this  sufficiency,  and  thus  pre- 
vent gangrene,  which  is  ever  impending;  while  active  exercise, 
implying  more  active  circulation  (such  as  the  rigid  arteries  cannot 
allow),  is  soon  attended  with  a  sense  of  weakness  in  the  limb,  fol- 
lowed by  coldness,  numbness,  and  possibly  gangrene,  of  one  or 
more  of  the  toes.  Any  posture  or  pressure  that  farther  im- 
pedes the  sluggish  circulation,  retarded  perhaps  by  exposure  to 
cold,  will  further  evoke  these  premonitory  symptoms,  and  probably 
induce  gangrene. 

By  connecting  these — the  premonitory  and  more  constant, 
although  fitful,  symptoms  of  senile  gangrene— with  the  circum- 
stances  under  which  they  arise,  the  practitioner  is  led  to  adopt 
the  most  appropriate  preventive  measures  against  its  supervention. 
Flying  pains  in  the  limb,  or  fixed  pain  in  the  spot  where  gangrene 
is  about  to  commence,  is  an  equivocal  symptom,  being  present  in 
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some  cases,  and  most  severely  so ;  absent,  or  very  slight,  in 
others.  Moreover,  its  significance  is  not  understood.  This 
symptom,  therefore,  affords  no  suggestion  for  the  prevention  of 
senile  gangrene. 

Generally  a  slight  attack  of  inflammation,  arising  perhaps  from 
some  slight  abrasion,  scratch,  or  wound,  is  the  immediate  fore- 
runner or  immediate  cause  of  this  gangrene.  Sir  B.  Brodie  offers 
a  reasonable  explanation.  During  inflammation  an  increased 
supply  of  arterial  blood  is  required,  and  the  arterial  trunks  lead- 
ing to  the  inflamed  part  become  dilated  so  as  to  permit  this  extra 
quantity  to  enter ;  but  when  these  vessels  are  ossified  they  lose  their 
dilatability,  the  greater  supply  of  blood  demanded  (by 'inflamma- 
tion) is  withheld,  and  the  part  perishes. 

The  immediate  cause  of  senile  gangrene  being  usually  '  trau- 
matic,' conveys  an  obvious  yet  most  important  lesson: — to  avoid 
even  the  slightest  operation  on  a  part,  the  arteries  leading  to 
which  may  be  suspected,  from  the  symptoms,  present  or  past,  to 
have  undergone  calcareous  degeneration.  Sir  B.  Brodie  candidly 
relates  a  case  in  point  that  occurred  in  his  early  practice.  Having 
incautiously  laid  open  a  sinus  on  the  instep  of  a  man  who  had 
previously  suffered  gangrene  of  both  feet  with  the  loss  of  some 
toes,  inflammation  followed  this  slight  wound  and  spread  over  the 
whole  foot.  Extensive  mortification  ensued  the  next  day,  and  in 
two  days  more  he  died. 

Beyond  this  general  precaution,  suggested  by  considering  the 
etiology  of  senile  gangrene,  the  peril  of  sphacelm  cannot  be 
prevented.  Its  internal  causes  are  ever  in  operation,  and  ready  to 
co-operate  with  some  slight  external  cause,  or  some  irregularity  by 
the  individual  in  his  or  her  habits  of  daily  life.  The  rigid  or 
partly  occluded  arteries  cannot  adapt  themselves  to  any  demand 
for  an  increased  supply  of  blood  to  the  part  endangei'ed,  and  gan- 
grene, ever  impending,  now  begins.  After  a  walk,  or  some  addi- 
tional impediment  to  the  local  circulation  by  pi'cssure  or  an 
unfavourable  posture,  or  after  exposure  to  cold — any  such  circum- 
stance, aided  perhaps  by  a  slight  accident  exciting  inflammation 
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in  the  part,  induces  gangrene.  So  far  as  these  unfavourable  cir- 
cumstances can  be  avoided  by  suitable  precautions,  they  should  be 
avoided  when  premonitory  symptoms  such  as  I  have  described 
have  occurred,  probal)ly  again  and  again,  with  increa.sing  signifi- 
cance j  and  thus  far  senile  gangrene  is  preventible ;  but  its  internal 
causes  being  persistent,  the  peril  of  sphacelus  is  imminent. 

Supposing  the  process  of  destruction  to  have  actually  com- 
menced, the  probability  or  improbability  of  arresting  its  progress, 
of  preventing  extensive  sphacelus,  and  of  soliciting  a  line  of 
demarcation  between  the  living  and  the  dead  (thereby  saving  as 
much  as  possible  of  the  part  endangered),  are  considerations  of  a 
preventive  character  respecting  spreading  sphacelus,  in  relation  to 
its  consequent  constitutional  disorder ;  and  when  pertaining  to 
senile  gangrene,  they  can  be  at  once  determined  by  reference  to  its 
internal  causes. 

Observe,  then,  the  first  appearance  of  this  gangrene,  and  watch 
its  progress,  guided  by  these  causes. 

The  arteries  are  permanently  rigid  or  obstructed  for  a  con- 
siderable, but  unknown,  extent  of  their  course  leading  to  the  part. 
Generally  commencing  on  the  pulpy  portion  of  one  or  more  of  the 
toes,  a  port-wine  red  colour  (emblem,  generally,  of  past  indulgence) 
or  a  black  discoloration  appears  ;  in  some  cases  preceded,  as  we 
have  seen,  by  inflammation,  in  others  by  a  stinging  sensation,  or 
by  numbness  and  coldness,  but  frequently  without  any  immediately 
local  premonitory  symptom.  Soon  a  vesicle  arises  over  this  dis- 
coloured spot.  More  than  one  such  vesicular  spot  may  form. 
The  vesicle  or  vesicles  burst,  and  then  the  true  skin,  disclosed,  is 
seen  to  be  dead.  It  is  encircled  with  a  dusky  red  hue,  shading  oft' 
beyond.  This  death-warrant,  advancing  at  first  perhaps  slowly,  ex- 
tends over  the  toes  and  back  of  the  foot,  uniformly  and  symme- 
trically, faithfully  followed  up  by  the  black  shade  of  sphacelus. 
Spreading  equably,  it  reaches  the  rise  of  the  instep,  presenting  an 
appearance  as  if  the  foot  were  thrust  into  a  black  slipper  trodden 
down  towards  the  heel ;  and,  when  the  sphacelus  has  advanced  a 
little  further,  presenting  a  singular  black-hoofed  appearance.  At 
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length,  gaining  the  ankle,  life  usually  succumbs  to  the  typhoid 
fever  of  spreading  sphacelus;  in  some  cases  only,  mortification 
extends  upwards  to  the  knee,  or  even  to  the  thigh,  always  being 
preceded  by  the  advancing  dusky  shade  of  death.  Where  will  it 
cease  to  spread  ?  At  what  part  will  the  living  organism  have  the 
power  to  detach  itself  by  ulcerative  disintegration  from  the  dead 
part,  excising  a  black,  shrunken,  mummified  mass,  or  if  both  feet 
are  mortified,  a  pair  of  hoofs,  the  very  type  of  the  residue  of  dry 
gangrene  ?  Wheresoever  the  arteries  convey  suflficient  blood  for 
healthy  nutrition,  there,  in  that  situation,  this  disjunction  and 
severation  of  the  living  from  the  dead  will  be  inaugurated.  And 
ever  and  anon,  when  the  smaller  arteries  conveying  blood  from 
collateral  branches  are  less  obstructed  than  usual,  the  part 
nourished  from  this  tributary  source  appears  less  withered  and 
sphacelated,  and  rather  turgid,  soft,  plump,  and  purple-coloured, 
as  if  capable  of  being  restored  to  life.  In  most  cases  the  obstruc- 
tion is  more  complete,  and  of  considerable  but  unknown  extent. 
To  what  extent,  therefore,  senile  gangrene  may  spread,  and  where 
its  progress  will  be  arrested,  cannot  be  determined  during  life ;  and 
is  only  known  by  the  issue  of  the  case.  Nature  alone  decides 
how  much  of  the  limb  will  be  spared,  although  a  due  knowledge 
of  the  causes  in  operation  suggests  appropriate  therapeutic  assist- 
■  ance. 

Senile  gangrene  is  not  necessarily  a  result  of  old  age.  Those 
.who,  being  young  in  years,  have  nevertheless  undergone  the  dege- 
neration of  advanced  life  prematurely,  are  equally  predisposed 
thereto.  It  was  formerly  held  by  Dupuytren,  Cruveilhier,  and 
other  pathologists,  that  infl.ammation  of  the  main  artery  leading 
to  the  part  affected  induced  senile  gangrene ;  and  arteritis  is  cer- 
tainly not  peculiar  to  old  age. 

Arteritis  is  an  occasional  (internal)  cause  of  spontaneous  gan- 
grene, resembling  in  appearance  that  which  arises  from  calcareous 
degeneration  of  the  arteries.  That  is  to  say,  the  gangrene  induced 
by  arteritis  is  equally  dry,  or  more  so,  and  horny. 

Certain  premonitoi'y  symptoms  afford  sufficient  opportunity 
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rfor  the  prevention  of  gangrene  arising  from  this  cause.    Pain,  or 
i  at  least  tenderness  along  the  course  of  the  artery,  and  for  a  con- 
ssiderable  extent,  accompanied  with  firmness  of  the  vessel — these 
;are  the  symptoms  which,  if  the  artery  be  situated  favourably  for 
I  examination,  and  if  heeded  in  time,  may  enable  us  to  anticipate 
i  irreparable  mischief.    If  neglected,  there  follows  a  very  charac- 
tteristic  sign.    By  coagulation  of  blood  within  the  artery,  it  feels 
]  like  a  hard  cord,  rolling  under  pressure  with  the  finger.  The 
I  presence  or  not  of  this  cord  will  depend  on  the  extent  to  which 
•  the  vessel  is  occluded.    Usually,  as  I  have  said,  this  is  con- 
1  siderable ;  and  other  infallible  signs  speedily  ensue,  of  the  same 
'  character  in  all  cases,  but  varying  in  degree  with  the  size  of  the 
artery.    If  a  main  artery,  as  the  femoral,  then,  the  obstruction 
being  extensive,  shuts  off  all  supply  of  blood  by  collateral  vessels 
from  the  parent  trunk ;  and  the  circulation  is  arrested  throughout 
the  whole  limb,  below  the  commencement  of  the  coagulum.  Pulsa- 
tion ceases,  and  coldness,  numbness,  not  without  pain,  for  a  time ; 
weight  in  the  limb,  and  loss  of  power,  are  like  smouldering  embers 
of  vitality,  soon  extinguished  in  death.    In  such  cases  also  the 
obstruction  to  any  supply  of  blood  is  complete,  and  has  operated 
suddenly;  no  effusion  will  have  taken  place,  and  the  limb  is 
shrivelled  and  horny — the  very  type  of  di'y  sphacelus.  Dis- 
coloration, of  a  brownish  black  tint,  spreads  up  the  limb  as 
high  as  the  obstruction,  and  there  terminates  abruptly.    Up  to 
this  point  only  is  '  the  cause  in  operation,'  and  here  therefore  it 
is  that  the  living  organism  bids  adieu  to  the  dead  part.  The 
parting  boundary  line  is  here  drawn  by  Nature,  and  not  until 
thus  determined  is  the  progress  of  sphacelus  consequent  on  arteritis 
arrested. 

In  further  illustration  of  gangrene  arising  from  a  defective  supply 
of  arterial  blood,  occasioned  by  obstruction — there  are  cases,  now  and 
then,  of  a.  fibrinous  coat/ulum,  not  formed  in  the  artery  in  which 
it  is  found,  but  washed  from  the  left  ventricle  of  the  heart,  and 
carried  along  by  the  current  of  blood  to  that  vessel,  in  which  it 
becomes  arrested.     Such  cases,  contrasting  in  respect  of  their 
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pathology,  contrast  also  iu  their  premonitory  symptoms.  A  very 
remarkable  instance  of  this  kind  is  recorded  by  Mr.  W.  H.  Flower:* 

"A  married  woman^  set.  thirty-nine^  was  admitted  into  the 
Middlesex  Hospital  under  the  care  of  Mr.  De  Morgan,  on  the  4th 
of  March,  1856.  She  was  tolerably  stout,  robust-looking,  and  two 
months  advanced  in  pregnancy.  About  three  weeks  ago  she  began 
to  feel  shooting  pains,  with  a  sensation  of  numbness  and  coldness, 
in  both  legs  and  feet.  After  stooping  down  to  pick  something  from 
the  ground  (six  days  previous  to  her  admission),  these  symptoms 
became  increased  in  the  left,  but  passed  away  completely  from  the 
right,  leg.  On  admission,  there  was  no  pulsation  in  the  left  femoral 
artery,  which  could  be  felt,  hard  and  cord-like.  The  foot  and  leg, 
nearly  as  high  as  the  knee,  svrollen  and  crepitating  under  pressure, 
was  of  a  purplish  green  colour ;  the  toes  nearly  black,  covered 
with  bullae,  containing  a  dark  fluid,  cold,  without  sensation,  and 
emitting  a  gangrenous  odour.  The  right  leg  was  natural.  Great 
anxiety  of  countenance ;  pulse  small  and  irregular ;  the  general 
surface  cold  and  moist.  The  gangrene  continued  to  extend,  reaching 
ultimately  the  upper  part  of  the  thigh  j  the  general  symptoms  in- 
creased, and  she  died  two  days  after  her  admission. 

"  On  post-mortem  examination,  thirty  hours  after  death,  a  firm, 
yellowish  white,  elongated,  fibrinous  coagulum,  about  the  size  of 
an  almond,  but  rather  thicker,  was  found  lying  in  the  entrance  of 
the  left  common  iliac  artery,  which  it  completely  obstructed,  its 
upper  end  projecting  into  the  aorta :  it  was  not  adherent  to  the 
artery,  and  the  lining  membrane  of  the  latter  presented  no  dis- 
coloration or  sign  of  inflammation  at  this  part.  Below,  the 
common  iliac,  external  and  internal  iliac,  and  femoral  arteries, 
with  all  their  branches,  were  filled  with  dark -coloured  and  tolerably 
firm  coagulated  blood. 

"  The  pericardium  contained  about  an  ounce  of  straw-coloured 
serum,  and  a  little  recent  lymph  was  deposited  on  the  surface  of 
the  heart,  near  its  base.  This  organ  was  flabby,  with  much  fat 
about  its  base,  and  weighed  eleven  ounces  and  a  half. 

*  Trans.  Path.  Soo.  London,  1856-6,  vol.  vii.,  p.  175. 
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"  The  right  and  left  cavities  hoth  contained  a  considerable 
quantity  of  coagulated  blood ;  embedded  thereiuj  and  not  ad- 
herent to  the  walls  of  the  hearty  were  three  or  four  firm, 
whitish,  fibrinous  coagula,  about  the  size  of  hazel-nuts,  exactly 
resembling  that  in  the  iliac  artery,  but  firmer,  more  opaque,  and 
of  altogether  different  appearance  from  the  ordinary  colourless 
coagula  usually  found  in  the  heart  after  death.  Owing  to  an 
accidental  circumstance  in  the  examination  of  the  heart,  it  was 
not  ascertained  in  which  of  the  cavities  these  were  found,  but  it 
is  believed  that  they  existed  in  both  the  right  and  left  ventricles. 
The  mitral  valve  was  much  thickened,  the  orifice  contracted,  the 
aortic  valves  somewhat  thickened  and  shrunk.-'^ 

I  have  italicised  the  condition  of  the  left  common  iliac  artery 
at  its  origin,  where  the  fibrinous  coagulum  was  arrested,  because 
the  absence  after  death  of  any  trace  of  inflammation  (at  this  part 
of  that  vessel),  and  the  absence  also,  during  life,  of  any  such 
premonitory  symptom  as  pain  or  tenderness,  for  a  considerable 
extent  of  the  artery  before  it  becomes  plugged  up,  are  negative 
circumstances  which  together  distinguish  the  operation  of  this 
cause  of  gangrene.  The  absence  of  pain  or  tenderness  is,  of 
course,  alone  available  in  diagnosis. 

As  to  the  rationale  of  these  cases,  the  above  report  rightly 
concludes :  "  There  can  be  little  doubt  that  the  coagula  found  in 
the  heart  had  formed  some  time  previous  to  death,  being  the  result 
of  some  peculiar  condition  of  the  blood  ;  and  the  symptoms  would 
indicate  that  one  of  these,  having  escaped  from  the  heart,  and 
found  its  way  into  the  general  circulation,  had  at  first  been  arrested 
at  the  bifurcation  of  the  aorta,  where  it  gave  rise  to  partial  ob- 
struction of  the  circulation  of  both  extremities ;  afterwards,  per- 
haps in  the  act  of  stooping  down,  it  became  tilted  into  the  left 
iliac  artery,  completely  obstructing  that  vessel,  while  the  current 
of  blood  was  thus  allowed  to  pass  freely  again  through  the 
right  leg." 

This  explanation  applies,  mutatis  mutandis,  to  all  other 
cases,  and  their  pathology  suggests  certain  practical  deductions 
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concerning  the  probability  or  improbability  of  preventing  the 
impending  gangrene,  and  of  arresting  its  progress  when  once 
established. 

Firstly,  it  being  uncertain  in  what  artery  the  fibrinous  coagulum 
will  eventually  be  impacted,  the  symptoms  shift  about  from  one 
part  to  another,  misleading  obsei'vation.  In  the  case  referred  to, 
when  the  coagulum  hitched  upon  the  bifurcation  of  the  abdominal 
aorta,  both  legs  shared  the  symptoms  of  gangrene ;  ultimately  the 
left  only  was  affected.  Again,  there  being  no  premonitory  symp- 
toms— as  pain  or  tenderness  along  the  course  of  the  artery  about 
to  be  visited  with  coagulum,  precludes  any  opportunity  for  pre- 
venting gangrene,  which  immediately  commences  on  occlusion  of 
the  vessel.  Lastly,  the  progress  of  the  gangrene  thence  arising 
cannot  be  determined  otherwise  than  by  the  source  of  obstruction, 
and  accordingly  our  preventive  measures  fail  to  arrest  and  circum- 
scribe the  spreading  of  sphacelus. 

Coagulation  is  induced  within  a  main  artery  by  mechanical 
violence  acting  in  a  peculiar  way.  Blows  may  crack  the  internal 
and  middle  coats  of  a  large  artei'y,  whereby  they  fold  inwards 
across  the  stream  of  blood,  of  which  lesion  there  are  two  specimens 
in  the  Museum  of  St.  Bartholomew's  (Paget).  This  being  the 
immediate  cause  of  coagulation  in  such  cases,  I  should  presume 
that  sphacelus  cannot  be  prevented,  nor  its  progress  arrested,  until 
advanced  as  high  as  the  seat  of  injury. 

Aneurism  is  another  lesion  tending  to  sphacelus,  and  by  a 
twofold  mode  of  operation.  Partly,  by  interrupting  the  free 
flow  of  (arterial)  blood  through  the  artery  itself,  and  partly  by 
pressure  on  adjacent  veins,  obstructing  the  return  of  venous  blood. 
Popliteal  aneurism  has  thus  induced  gangrene,  soon  passing  into 
sphacelus.  A  case  in  point  is  related  by  Sir  A.  Cooper.*  Gangrene 
commenced  at  the  ankle,  and  the  process  of  separation  detached 
the  dead  tissues  down  to  the  bone.  Fortunately,  such  cases  must  be, 
now-a-days,  very  rare.    Sometimes,  however,  an  internal  aneurism. 


*  Lectures,  T839,  p.  107. 
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situated  altogether  beyond  ■  relief,  induces  gangrene,  it  may  be,  of 
some  distant  part.  In  one  case,*  reported  by  Dr.  Cockle,  aneurism 
of  the  ascending  and  transverse  aorta  terminated  fatally  in  about 
three  years  from  asthenia,  without  rupture  of  the  sac ;  and  gan- 
grene of  the  nose  began  three  days  before  death. 

Should  gangrene  not  arise  during  the  progressive  enlargement 
of  aneurism  of  a  main  artery,  it  will  assuredly  supervene.  When 
the  vessel  bursts,  gangrene  immediately  commences  and  speedily 
terminates  in  sphacelus.  A  case,  apparently  of  this  kind,  is  related 
by  Mr.  Wood.f  Ruptured  aneurism  of  the  popliteal  artery  was 
immediately  followed  by  all  the  signs  of  false  aneurism  j  namely, 
sudden  and  considerable  swelling,  ecchymosis,  numbness  down  to 
the  toes,  and  pain  in  the  limb,  cessation  of  pulsation  in  both 
arteries,  and  gangrene  passing  at  once  into  sphacelus,  involving 
the  whole  limb,  at  least  as  high  as  the  seat  of  injury,  and  pro- 
bably extending  beyond,  under  the  influence  of  another  aneurism, 
nearer  the  heart. 

Now,  in  all  cases  the  earliest  and  most  exact  diagnosis  will 
ensure  the  opportunity  for  preventing  gangrene  arising  either 
during  the  progressive  enlargement  of  aneurism,  or  when  it 
becomes  converted  into  a  false  aneurism.  And  if  the  cause  in 
operation  thus  foreseen  be  situated  so  as  to  allow  of  surgical  in- 
terference, gangrene  can  be  prevented.  In  fact,  aneurism  is  now 
more  a  matter  of  pathological  than  of  practical  interest  in  con- 
nexion with  mortification.  But,  having  commenced,  the  pro- 
gress of  sphacelus  up  to  where  the  artery  is  ruptured  cannot  be 
arrested. 

A  main  artery  may  be  wounded  so  as  to  cause  mortification. 
Punctured  wounds  in  some  instances, — e.  g.,  a  stab  in  the  thigh, 
penetrating  the  femoral  artery,  has  this  issue ;  of  which  there  are 
cases  on  record.  Or,  by  gunshot  wound,  a  main  artery  may  be 
bruised,  without  being  opened  at  the  time ;  but  after  some  days 


*  Trans.  Path.  Soc.Lond.,  1858,  vol.  ix.,  p.  97. 
t  Ibid.,  p.  122. 
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have  elapsed,  sloughing  of  the  vessel  will  be  attended  with  con- 
siderable hemorrhage  and  false  aneurism,  followed  by  mortification. 
Or  a  main  artery  may  be  lacerated  by  extensive  contusion,  without 
even  "abrasion  of  the  skin  ;  but  accompanied  with  considerable 
hemorrhage  and  false  aneurism,  followed  by  mortification.  Such 
was  partly  the  cause  in  the  case  related  at  pp.  528-9. 

A  simple  fracture  has  been  known  to  lacerate  a  main  artery 
and  cause  mortification.  Sir  A.  Cooper*  once  saw  this  kind 
of  injury.  A  gentleman  was  thrown  out  of  a  gig  while  going 
down  hill,  and  the  wheel  of  the  carriage  passing  over  his  thigh, 
produced  a  simple  fracture  of  the  femur.  But  some  peculiari- 
ties were  immediately  observed  at  the  time  of  the  accident.  The 
lower  part  of  the  leg  was  quite  insensible,  considerably  swollen, 
and  hard.  After  lying  in  bed  for  a  week,  the  patient  became  very 
restless,  and  desired  to  be  moved.  This  was  done  in  the  gentlest 
manner  possible.  He  did  not,  however,  experience  the  relief  he 
expected  from  a  change  of  position,  and  the  swelling  in  some 
degree  increased.  Sir  A.  Cooper  was  then  consulted.  Pulsation 
could  be  felt  opposite  the  fracture.  Gangrene  had  already  com- 
menced at  the  knee.  The  limb  was  emphysematous,  and  gas  had 
extended  in  the  cellular  tissue  up  the  thigh  to  the  abdomen. 
Amputation  would  have  been  useless.  On  examination  after  death, 
the  femoral  artery  was  found  divided.f 

In  considering  these  and  similar  occasions  of  gangrene,  from  a 
preventive  point  of  view,  I  would  disregard  the  imperceptible 
differences  commonly  urged,  of  true  and  false  aneurism ;  and 
observe  only  the  practical  distinctions  of  'circumscribed'  and 
diffused,' J  as  implying  very  difierent  degrees  of  tendency  to  gan- 
grene. Thence  the  great  importance  of  the  earliest  and  most 
exact  diagnosis, — first,  of  the  fact  of  aneurism  having  formed  ;  and 


*  Op.  cit.,  p.  109. 

t  For  cases  of  fracture,  simple  and  compound,  complicated  by  false  aneurism, 
see  Principles  of  Surgery,  John  Bell,  ed.  by  Charles  Bell,  ]  826,  vol.  iv.,  pp.  390, 
403,  407,  411. 

X  See  chapter  iii. 
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secondly,  whether  it  be  diffused  and  diffusing.  Take  the  last- 
mentioned  case.  A  week  at  least  elapsed  before  the  nature  of  the 
injury,  beyond  that  of  simple  fracture,  seems  to  have  h^en  clearly 
understood  ;  and  then  gangrene  had  already  commenced.  Such 
diagnosis,  therefore,  is  imperative ;  and  this  being  combined  with 
the  cause  of  aneurism,  as  traumatic,  or  idiopathic  and  necessarily 
associated  with  a  diseased  condition  of  the  aneurismal  artery, 
suggests  the  propriety  of  applying  a  ligature,  either  immediately 
above  and  below  the  aperture  in  the  vessel,  or  at  some  convenient 
distance  from  the  seat  of  aneurism.  The  probability  of  gangrene 
supervening  will  depend  on  the  efficiency  of  the  collateral  circu- 
lation. Thus  much  for  prevention.  But  gangrene,  once  established 
by  aneurism  of  a  main  artery,  speedily  issues  in  sphacelus,  and  its 
progress  cannot  be  arrested,  and  the  limb  saved,  beyond  the  situa- 
tion of  aneurism. 

Associated  with  aneurism  are  the  effects  of  a  ligature  applied 
to  a  main  artery.    I  shall  recur  to  this  subject  presently. 

Among  the  causes  of  mortification  arising  from  the  want  of  a 
free  circulation,  many  operate  by  obstructing  the  return  of  venous 
blood  through  the  chief  vein  or  veins  of  the  part  affected. 

Phlebitis  I  place  foremost,  not  as  a  frequent  cause  of  this 
kind,  but  as  exhibiting  the  most  characteristic  and  premonitory 
appearances  of  gangrene  from  venous  obstruction.  Phlegmasia 
dolens  for  example.  Dr.  D.  Davis*  was  perhaps  the  first  who 
demonstrated  the  pathology  of  this  disease.  His  dissections 
showed  that  the  iliac  and  femoral  veins  are  inflamed,  a  condition 
which  fully  explains  all  the  symptoms  observed,  and  the  order  in 
which  they  occur.  Pain,  or  tenderness  on  pressure,  is  experienced 
along  the  course  of  the  femoral  vein  to  a  considerable  extent, 
which  may  yet  be  supple.  But  the  blood  within  the  vein  soon 
becomes  coagulated  and  mixed  with  pusj  in  fact,  sujipurative 
phlebitis  is  established.  The  vein  now  feels,  if  it  can  be  felt  at 
all,  like  a  hard  cord,  and  still  very  painful.    No  blood  passes 


♦  Med.-Chir.  Trans.,  1823,  vol.  xii. 
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through  it,  and  this  soon  tells  on  all  the  tributary  veins  through- 
out the  limb.  Its  cellular  tissue,  becomes  gorged  with  serum, 
giving  to  the  whole  limb  a  stuffed  appearance,  and  when  handled, 
shows  the  impression  made  by  the  fingers.  Shortly,  this  (ede- 
matous swelling  becomes  hard  and  polished,  of  a  pearly  white 
colour,  or  mottled  like  marble,  cold  and  insensible, — a  marble 
limb,  and  much  larger  than  its  fellow.  And  this  condition  borders 
on  gangrene.  Preventive  measures — both  local  and  constitutional, 
as  in  arteritis — will  avail  most,  when  first,  the  earliest  symptom, 
tenderness  is  felt  along  the  course  of  the  vessel. 

Tense  anasarca  arises,  once  in  a  way,  from  fibrous  obliteration 
of  the  companion  vein  to  a  main  artery.  Such  a  case  is  reported 
by  Dr.  J.  W.  Ogle.*  Among  other  morbid  conditions,  there  was 
— "  total  obliteration  of  the  inferior  vena  cava  of  old  standing." 
The  right  supra-renal  and  renal  veins  were  natural.  The  entrance 
of  the  left  renal  vein  into  the  inferior  cava  was  open  and  free ; 
but  below,  the  entire  vena  cava  was  filled  with  firm,  fibrinous, 
indurated  material,  and  was  shrunken  and  reduced  to  the  state  of 
a  dense  thick  cord.  This  condition  appeared  to  be  of  long  dura- 
tion, as  the  contained  material  was  with  great  difficulty  separable. 
A  considerable  quantity  of  soft  recent  fibrin  blocked  up  the  left 
external  iliac  vein. 

Phlebolithes,  or  vein-stones,  are  not  unfrequently  found  after 
death,  vfithin  various  veins,  more  particularly  in  the  iliac,  and  their 
-branches.  These  bodies  are  either  free  or  attached  to  the  vessels, 
from  the  inner  surface  of  which  they  crop  out  and  gather  fibrin 
around  themselves,  as  the  eddying  blood  slowly  passes  by.  And 
if  one  such  body — situated  in  a  principal  vein,  as  either  common 
iliac — 'becomes  too  large  to  be  easily  accommodated,  it  will 
seriously  obstruct  the  return  of  blood  from  the  whole  corresponding 
lower  extremity.  An  ossified  calcareous  deposit,  of  unusual  size, 
that  occupied  the  common  iliac  vein,  is  described  by  Dr.  Oglef  as 


*  Trans.  Path.  Soc.  Loudon,  1855-G,  vol.  vii.,  p.  177. 
t  Ibid.,  p.  133. 
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having  measured  about  two  inches  in  length,  and  tapering  to  its 
extremities  from  the  middle  part,  which  was  between  one  quarter 
and  one  half  of  an  inch  in  thickness.  The  condition  of  the  corre- 
sponding lower  limb  is  not  stated,  but  such  a  phlebolithe,  and  so 
placed,  should  be  remembered  in  considering  the  possible  causes  of 
extensive  venous  obstruction.  Otherwise,  a  large  phlebolithe,  and 
thus  situated,  being  irremovable  by  surgical  aid,  has  little  practical 
interest.  And  this  remark  applies  also  to  fibrous  obliteration  of 
the  companion  vein  of  a  main  artery.  Nevertheless  we  gain 
something  by  knowing  that  the  cause  in  operation  cannot  be  over- 
come. Fortunately,  however,  in  most  instances,  when  venous 
obstruction  has  been  gradually  established,  an  adequate  compensa- 
tion is  provided,  by  the  contemporaneous  enlargement  of  other 
veins,  through  which  the  blood  flows  without  impediment.  The 
suEBciency  of  this  provision  to  prevent  anasarca  is  shown  in  cases 
of  old  standing,  yet  complete,  obliteration  of  the  inferior  vena  cava. 
Such  cases  are  described  by  Matthew  Baillie*  and  Mr.  James 
Wilson.t 

In  relation  to  impending  gangrene  from  venous  obstruction, 
there  is  a  species  of  aneurism,  first  described,  and  admirably  so, 
by  Dr.  W.  Hunter,|  and  subsequently  known  by  the  name  of 
aneurismal  varix.  This  kind  of  aneurism  arises  whenever  and 
wherever  a  suitable  opening  is  established  between  an  artery  and 
a  vein  of  tolerable  size,  which  lie  in  contact  with  each  other.  There- 
fore, with  respect  to  the  thigh,§  the  ham,||  the  neck,^  the  arm,** 
and  other  situations,tt  there  are  cases  recorded.    At  the  bend  of 

*  Trans,  of  a  Society  for  the  Improvement  of  Med.  and  Chir.  Knowledge, 
1793,  vol.  i.,  p.  127. 

t  Ibid.,  1812,  vol.  iii.,  p.  65. 

%  Med.  Obs.  and  Inq.,  vol.  i.,  p.  340 ;  vol.  ii. 

§  Mem.  Chir.  sur  Differentes  Especes  d'Ancvrismes,  par  G.  Breschet,  1834-. 
11  M(^m.  de  Chir.  Clin.,  Larrey,  t.  iii.  ;  and  M6m.  do  Chir.  Mil.,  t.  iv.,  p.  340. 
Med.  Opcr.,  Lassus,  1794,  t.  ii.,  p.  442. 

«[  Op.  cit.,  Breschet.— Primum  op.  cit.,  Larrey,  t.  ui. 
**  Secundum  op.  cit.,  Larrey,  t.  iv.,  p.  341.— Op.  cit.,  Breschet. 
tt  Primum  op.  cit.,  Larrey,  t.  iii.-Lond.  Journ.  Med.,  1850,  case  by  W. 
Cadge. 
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the  elbow*  aneurismal  varix  was  first  observed.  Here  it  is  chiefly 
known  as  the  result  of  unskilful  venesection. 

In.  some  cases  this  kind  of  aneurism  is  not '  traumatic but 
*  spontaneous it  arises  from  an  ordinary  aneurism  bursting  into 
a  neighbouring  vein.  For  example,  the  abdominal  aorta  and  vena 
cava  have  thus  communicated  just  above  their  bifurcation  ;t  and  in 
the  same  way  an  opening  has  been  established  between  the  femoral 
artery  and  vein.J  Under  these  circumstances  the  vessels  usually 
communicate  by  only  one  opening.  And  if  aneurismal  varix  have 
a  traumatic  origin,  there  may  be  only  one  opening.  Thus,  by 
gunshot  wound,  the  ball  has  passed  between  a  large  artery  and 
vein,  and  opened  both  into  oue.§  In  one  instance,  ||  the  aperture 
was  occasioned  by  a  heated  iron  rod  having  been  thrust  between 
the  femoral  artery  and  vein.  Traumatic  aneurismal  varix  is 
generally  produced  by  some  sharp  instrument  having  transfixed 
the  vein  and  penetrated  the  artery,  making  therefore  hvo  openings 
in  the  former,  and  one  in  the  latter.  In  a  case  recorded  by 
Lassus,  the  popliteal  vein  and  artery  were  thus  wounded,  and 
made  to  communicate,  by  a  sword-thrust;  and  similarly  the 
median  basilic  vein  and  brachial  artery  have  been  wounded  at  the 
bend  of  the  elbow  by  unskilful  venesection.  In  such  case  the 
lancet  transfixes  the  vein  and  punctures  the  artery  beneath,  having 
passed  through  the  intervening  tendinous  expansion  which  stretches 
from  the  biceps  to  the  aponeurosis  of  the  arm.  The  superficial 
opening  in  the  vein  and  skin  may  soon  unite ;  while  the  deeper 
aperture  in  the  vein  and  that  in  the  artery  remain,  under  the 
constant  pressure  of  the  current  of  arterial  blood  ;  and  then  they 
become  blended  into  one  direct  communication  of  the  two  vessels. 
This  is  soon  followed  by  engorgement,  and  a  varicose  condition  of 
the  vein — an  aneurismal  varix — is  formed.    Sometimes,  however. 


*  Op.  cit.,  W.  Hauler,  vol.  i.,  p.  340. 
t  Edin.  Med.  and  Surg.  Journ.,  vol.  xxxvi.,  J.  Syme. — Lend.  Med.  Gazette, 
vol.  xiv.,  p.  462,  Robinson. 

X  Med.-Cliir.  Trans.,  vol.  xx.,  Perry. 
§  Diseases  of  the  Arteries,  Hodgson.  ||  Ibid. 
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when  these  openings  are  not  in  apposition, — owing  either  to  the 
arterial  puncture  having  been  made  obliquely  from  the  vein  or 
to  the  vessels  not  lying  in  contact, — the  jet  of  arterial  blood  passing 
into  the  vein  is  delayed  in  its  passage,  and  burrowing  (for  itself) 
a  cavity  iu  the  intervening  cellular  texture,  forms  a  circumscribed 
"false"  aneurism.  This  condition,  by  virtue  of  the  varicose  con- 
dition of  the  vein  witli  which  it  communicates,  is  named  varicose 
aneurism. 

Whether  an  intervening  false  aneurism  be  formed  or  not — 
whether  the  communication  of  artery  and  vein  be  indirect  or 
direct,  the  same  symptoms  follow,  and  they  are  very  significant. 
The  current  of  arterial  blood  being  partly  diverted  from  its  course, 
is  less  forcible  below  the  seat  of  injury;  consequently  pulsation 
below  at  the  wrist  is  feeble ;  and  as  the  jetting  stream  passes 
through  the  median  basilic  into  the  veins  of  the  fore-arm  and 
arm,  they  become  distended  and  tortuous — varicose.  Therefore 
the  median  vein  more  especially  assumes  an  eel-like  appearance 
down  the  fore-arm,  while  the  median  basilic  and  cephalic,  the 
radial  and  ulnar  veins,  with  the  basilic  and  cephalic  veins  at  the 
bend  of  the  elbow,  also  exhibit  in  various  degrees  the  force  of  the 
arterial  current ;  they  all  become  enlarged  and  varicose.  Aneu- 
rismal  varix  simply,  or  plus  a  false  aneurism,  is  established ;  the 
former  term  being  then  exchanged  for  varicose  aneurism.  In 
either  case,  the  varicose  condition  of  the  neighbouring  veins  there- 
with connected  is  the  earliest  and  most  characteristic  appearance. 
The  aneurismal  swelling  is  wholly  or  partly  formed,  as  the  case 
may  be,  of  enlarged  and  tortuous  veins.    And  (this  swelling) 
these  veins  pulsate  in  unison  with  the  (arterial)  pulse,  their  pulsa- 
tion being  visible,  perceptible  also  as  a  tremulous  thrUl,  and  au- 
dible xis  a  soft,  burring  sound.   Moreover,  the  turgid  veins  can  be 
emptied  by  pressure  upwards  in  their  course ;  or  they  subside  and 
regain  their  former  dimensions,  when  pressure  is  made  on  the 
aperture  in  the  artery.    An  elevated  position  of  the  limb  will 
have  the  same  effect.     If  allowed  to  progressively  enlarge,  the 
skin  shares  the  tint  of  venous  obstruction,  assuming  a  livid  hue; 
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while  the  whole  limb  downwards  from  the  seat  of  injury  becomes 
swollen,  oedematons,  feeble,  numb  and  cold,  even  threatening 
gangrene.  True,  there  are  cases*  on  record  of  aneurismal  varix 
having  remained  without  further  inconvenience  for  many  years,  to 
fourteen,  twenty,  and  thirty-five  years.  Generally  speaking,  this 
stationary  quietus  is  not  granted. 

Yet  the  tendency  to  gangrene  is  amenable  to  preventive 
measures  in  most  instances.  Bandaging  the  limb  from  below 
.upwards,  with  a  pad  placed  over  the  aperture  in  the  artery,  will 
generally  prove  sufficient  on  behalf  of  aneurismal  varix  alone,  and 
if  applied  at  an  early  period  of  its  course.  When,  however,  from 
unusual  swelling  over  the  wound  in  the  artery,  and  swelling 
evidently  not  that  of  a  varicose  vein,  there  is  reason  to  suspect 
the  (additional)  complication  of  a  false  aneurism,  then  the  only 
alternative  is  to  ligature  the  artery  above  and  below  its  opening. 
The  greater  tendency  to  gangrene  from  varicose  aneurism, 
may  thus  be  anticipated  in  most  cases.  Should  either  this  con- 
dition or  simple  aneurismal  varix  have  existed  for  some  time,  the 
operation  alluded  to  will  be  less  practicable.  The  artery  above 
its  aperture  will  have  become  so  much  dilated  as  scarcely  to 
allow  of  being  successfully  closed  by  ligature.  A  remarkable 
preparation  belonging  to  Professor  Pirrie  is  figured  in  his  work.f 
The  portion  of  artery  above  the  aneurismal  sac  had  acquired  the 
dimensions  of  (human)  small  intestine.  Hence  the  value  of  a 
sufficiently  early  and  correct  diagnosis,  such  as  I  have  endea- 
voured to  gather  from  pathology  for  the  effectual  employment  of 
preventive  measures. 

All  the  foregoing  occasions  of  venous  obstruction  are,  in 
relation  to  gangrene,  interesting,  chiefly  as  affording  a  favourable 
comparison  with  diseases  and  injuries  of  arteries  of  similar  cha- 
racter. Gangrene,  however,  unquestionably  may  arise  from 
venous  obstruction. 


*  See  works  by  W.  Hunter,  Giiattani,  Scarpa,  Poll.,  and  B.  Bell, 
f  Priuciplcs  and  Practice  of  Surgery,  1860. 
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Prolonged  pressure  on  a  large  vein,  otherwise  in  a  healthy 
conditioDj  has  this  efiect.  Tumours,  tlieref'ore,  in  the  course  of 
their  growth,  are  liable  to  induce  gangrene.  In  a  fatal  case, 
recorded  by  Fabricius  Hildanus,  of  mortification  of  both  feet 
and  legs,  a  scirrhous  tumour  was  found,  after  death,  com- 
pressing the  inferior  vena  cava  and  aorta,  near  their  bifurca- 
tion. Here  an  inadequate  supply  of  arterial  blood  co-operated 
with  the  retarded  return  of  venous  blood.  A  ligature  bound 
around  any  part  of  the  body  is  another  mode  of  pressure  which 
may  induce  gangrene;  and  in  most  instances  of  this  kind  also, 
the  arterial  and  venous  currents  of  blood  are  both  intercepted, 
although  perhaps  not  equally.  Tight  bandaging  thus  operates. 
After  venesection  in  one  instance,  a  bandage  was  applied  so 
tightly  around  the  bend  of  the  elbow,  and  rendered  tighter  by 
flexing  the  limb,  that  gangrene  of  the  hand  ensued,  a  wax  model 
of  which  is  preserved  in  the  Museum  of  University  College, 
London.  Incautious  bandaging  in  the  management  of  fractures 
has  occasioned  a  similar  result,  Phymosis  is  sometimes  converted 
into  strangulated  paraphymosis.  A  man,  drunken  and  reckless, 
Avithdraws  the  contracted  orifice  of  the  foreskin  behind  his  glans 
penis.  This  stricture  soon  tightens  with  swelling,  and  mortifi- 
cation follows.  Several  such  cases  have  come  under  my  observa- 
tion among  hospital  out-patients.  Strangulated  hernia  is  another 
familiar  example  of  gangrene,  perchance  sphacelus,  consequent  on 
a  tight  ligature.  Sometimes  this  result  is  sought  as  the  object  of 
surgical  treatment.  Piles  are  tied,  and  being  strangled  slough 
off  in  a  few  days.  To  accomplish  this  object  satisfactorily  the 
ligature  must  be  drawn  quite  tight  and  allowed  to  remam.  If 
either  precaution  be  neglected,  the  part  will  probably  regain  its 
vitality.* 

Now  these  two  considerations,  so  important  in  the  practice  of 
surgery  when  sphacelus  is  sought,  suggest  the  kind  and  amount 
of  our  preventive  measures,  when,  as  in  most  instances,  an  evil 


*  See  an  instructive  case.  Lectures  by  Sir  B,  Brodie,  p.  307. 


552 


PRINCIPLES  OF  SURGERY. 


result  is  to  be  averted.    Remove  the  occasion  of  pressure,  whether 
a  tumour  or  a  ligature,  and  the  precursory  gangrene  will  itself 
probably  be  prevented.    Should  gangrene  have  already  commenced, 
it  may  be  stopped  short  of  sphacelus,  provided  the  cause  in  opera- 
tion be  not  suffered  to  continue  and  the  local  circulation  completely 
intercepted.  Strangulated  hernia,  taken  in  an  early  stage,  illustrates 
both  these  redeeming  qualifications,   A  knuckle  of  gangrenous  in- 
testine will  recover  itself  when  the  '  stricture'  is  divided,  and  the 
chance  of  recovery  is  regulated  by  the  more  or  less  early  period  at 
which  the  stricture  is  divided.     The  mortality  of  strangulated 
hernia  increases  in  a  high  ratio,  hour  by  hour,  as  the  operation, 
when  necessary,  is  postponed. 

Sometimes  the  occasion  of  pressure  cannot  be  removed. 
Internal  tumours  offer  this  difficulty.  Yet  the  chances  of  gangrene 
supervening,  even  in  such  cases,  will  depend  on  the  degree  of 
embarrassment  to  the  circulation  in  the  part  threatened — say, 
either  lower  extremity  by  reason  of  a  pelvic  tumour;  and  this 
embarrassment  will  also  be  more  or  less,  according  to  the  rapidity 
or  slowness  with  which  the  occasion  of  pressure  has  come  into 
operation.  Slow-growing  tumours  allow  time  for  a  complementary 
circulation  to  become  established  in  many  cases,  when  the  main 
trunks  fail  to  transmit  blood.  Here,  therefore,  we  are  able  to  aid 
this  compensation  by  the  advantages  of  a  favourable  position  and 
artificial  warmth.  The  efficacy  of  these  preventive  measures  is 
witnessed  after  the  operation  for  aneurism.  A  large  artery  is 
ligatured,  and  thus  a  known  cause  of  gangrene  purposely  brought 
into  operation,  and  allowed  to  continue  for  the  sake  of  a  great 
good  eventually.  But  in  promoting  coagulation  within  the  aneu- 
rismal  sac,  and  obliteration  of  the  artery  for  a  considerable  extent 
of  its  course,  we  rely  on  the  gradual  establishment  of  a  comple- 
mentary supply  of  blood  through  collateral  branches,  and  we 
solicit  this  result  by  a  favourable  position  of  the  limb,  and  loosely 
swathing  it  in  carded  wool. 

All  the  foregoing  diseases  and  injuries  of  arteries  and  veins, 
including  pressure  acting  in  various  ways  on  either  or  both  kinds 
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of  vessels,  induce  gaugrene  by  reducing  the  quantity  of  blood 
requisite  for  the  proper  nourishment  and  maintenance  of  the  part 
affected.  Venous  obstruction,  retarding  the  onward  current  of 
arterial  blood,  virtually  reduces  the  quantity  supplied.  In  such 
cases,  therefore,  the  principle  prevention  respecting  gangrene  is 
to  restore  an  adequate  supply  of  arterial  blood ;  this  of  course 
implying  the  removal,  when  practicable,  of  any  impediment — 
arterial  or  venous.  Otherwise  the  defective  local  circulation  is 
equivalent  to  the  loss  of  so  much  blood  to  the  part  deprived  of  its 
proper  share.  The  actual  loss  of  a  large  quantity  of  blood  has, 
indeed,  been  known  to  cause  gangrene  in  parts  most  distant  from 
the  heart,  A  drunken  man  was  bled,  and  lost  not  less  than  three 
pints  of  blood.  On  the  morrow  both  feet  were  mortified  from  the 
extremities  of  the  toes  to  the  instep.  With  wine  and  nourishment 
the  sloughs  and  dead  bones  separated,  and  the  stumps  of  the  feet 
healed.* 

In  a  case  such  as  this,  mortification  is  a  sign  of  defective 
systemic  circulation,  and  the  extent  to  which  sphacelus  may 
spread  is  unlimited ;  but  in  all  cases  of  mortification  arising  from 
the  local  causes  hitherto  considered,  the  faulty  condition  of  a  main 
artery,  vein,  or  both,  determines  the  boundary  line  of  sphacelus. 
Hence  the  situation  and  character  of  various  diseases  and  injuries 
of  the  larger  blood-vessels  are  primarily  important  in  relation 
to  the  question  of  arresting  spreading  sphacelus,  and  a  fortiori 
to  the  prevention  of  gangrene.  A  suflBcieutly  early  and  an  exact 
diagnosis,  through  pathology,  of  the  cause  in  operation,  suggests 
appropriate  preventive  measures ;  and  from  this  point  of  view  I 
shall  now  pass  on  to  another  occasion  of  defective  supply  of 
blood. 

Inflammation,  terminating  in  mortification,  involves  compression 
of  the  capillary  vessels.  It  will  be  remembered  that  undue  effu- 
sion of  lymph  and  serum,  often  to  a  considerable  amount,  is  an 
essential  element  of  inflammation,  and  that  it  reaches  its  height 


*  Lectures,  cit.,  p.  350. 
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just  before  suppuration  begins  in  the  substance  of  any  part,  thereby 
occluding  the  capillary  vessels  at  this  stage  of  the  inflammatory 
process.  Consequently,  pending  suppuration,  and  while  pus  con- 
tinues to  form,  the  textures  of  the  part  are  dying,  disintegrating, 
and  being  absorbed,  to  make  room  for  this  new  product.  Morti- 
fication and  absorption  usually  advance  together  at  an  equal  pace, 
in  relation  to  pus-production.  Inflammation,  terminating  in  sup- 
puration and  in  mortification,  are  collateral  events.  The  pre- 
monitory symptoms  of  suppuration  are  those  also  of  gangrenous 
inflammation.  When  the  pain  becomes  more  acute  and  burning, 
with  throbbing,  when  the  skin  acquires  a  deeper  shade  of  red- 
ness, and  when  the  swelling  enlarges  considerably,  we  may  know 
that,  in  the  subjacent  textures,  gangrene,  no  less  than  suppuration, 
is  at  hand. 

Sometimes  the  textures  die  faster  than  absorption  can  at  once 
dispose  of  them,  and  then  mortification — as  sloughing — is  plainly 
visible. 

The  pathological  condition  of  the  part  afifected  supplies,  as 
usual,  a  satisfactory  explanation  of  the  peculiar  symptoms,  which 
are  now  those  of  gangrenous  inflammation  as  distinguished  from 
suppuration.  The  capillary  vessels  of  the  textures  doomed  to  death, 
being  compressed  by  interstitial  eff"usion,  the  nerves  included 
suff'er  pressure,  while  all  the  textures  imprisoned  and  deprived  of 
blood  are  degenerating,*  dying,  disintegrating,  and  softening. 
Acute  burning  pain  is  experienced  rather  than  that  throbbing  sen- 
sation which  the  pulse-waves  of  blood  excited  when  beating 
against  the  surface  of  a  more  solid  and  impervious  efiusion. 
Yet  the  capillary  vessels  do  not  transmit  blood ;  circulation  ceases 
in  the  part  under  the  pressure  of  interstitial  eff'usion  j  conse- 
quently the  redness  deepens  into  purple,  and  thence  to  a  livid  hue. 
These  shades  of  colour  are  well  seen  when  the  skin  is  under- 
going gangrenous  inflammation.  Beyond  the  limits  of  tense  eftu- 
sion  and  pressure,  the  vessels  are  still  conveying  blood  with  some 


*  Lectures,  Paget. 
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force  towards  the  part — are  still  exhibiting  determination  of  blood  ; 
and  there  the  leaden  lividity  and  purple  redness  shade  oflF  to  the 
more  crimson  hue  of  ordinary  inflammation.  In  this  situation 
interstitial  eflusion  is  still  progressing  and  the  swelling  still  en- 
larging ;  particularly  when  gangrene,  at  the  more  central  part  of 
the  swellingj  is  about  to  commence.  Lastly,  the  character  of 
the  swelling  in  its  central  gangrenous  portion  is  peculiar. 
Here  the  dying  textures  are  disintegrating  and  softening,  mace- 
rated also  by  the  effused  fluid  in  which  they  are  soaked.  Hence 
the  flabby  softness  which  generally  characterizes  gangrenous  in- 
flammation. 

No  better  illustration  of  these  symptoms  can  be  offered  than 
phleymonous  erysipelas.    The  acute  burning  pain,  sometimes  at 
an  early  stage  accompanied  with  throbbing;  the  purple  hue  and 
livid  tint,  presenting  a  mottled  appearance,  and  the  swelling  en- 
larging occasionally  to  a  prodigious  size,  so  that  an  arm  or  leg 
shall  be  twice  that  of  its  fellow  ;  this  swelling,  hard  circumferen- 
tially,  hoggij,  pitting  easily,  and  flabby  within,  as  gangrene  of  the 
subcellular  texture  and    skin,  rapidly  supervene.     The  same 
general   description  holds  good  of  bubo,   about  to  slough  ex- 
tensively rather  than  suppurate — a  condition  frequently  noticed 
among  the  more  unfortunate,  under-fed,  and  gin-drinking  females 
who  come  from  Woolwich  to  the  Royal  Free  Hospital.    To  these 
illustrations  may  be  added  the  usual  characters  of  carbuncle, 
especially  when  this  form  of  gangrenous  inflammation  occurs  in 
a  person  of  advanced  age  and  intemperate  habits. 

The  symptoms  of  gangrenous  inflammation  vary  somewhat 
with  circumstances.  They  are  never  altogether  absent  in  gan- 
grene resulting  from  inflammation ;  nor  are  they  together  present 
in  any  other  disease.  Collectively,  therefore,  these  symptoms 
cannot  mislead.    Modifications,  however,  are  met  with. 

Age,  sex,  temperament,  daily  occupation,  and  habits  of  life, 
predispose,  not  only  to  inflammation,  but  also  to  this  or  that 
issue,  and  modify  its  characters.  All  these  conditions  and  circum- 
stances of  the  individual  centre  their  influence,  either  by  affecting 
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the  composition  and  vital  endowments  of  the  blood,  or  the  in- 
tensity of  the  inflammation  ;  in  either  way  modifying  the  character 
and  amount  of  the  effusion. 

Certain  inflammations,  decidedly  gangrenous, — such  as  car- 
buncle and  boil,  plegmonous  erysipelas,  sloughing  bubo,  and  certain 
secondary  syphilitic  ulcerations;  hospital  gangrene,  malignant  pus- 
tule, malignant  scarlatina,  and  small-pox, — severally  indicate  the 
operation  of  '  blood-poisons,'  or  at  least  morbid  conditions  of  the 
blood  ;  the  intrinsic  nature  of  which,  although  at  present  unknown, 
assuredly  modifies  the  characters  of  these  several  forms  of  gan- 
grenous inflammation.  The  premonitory  symptoms  may  be 
generally  described  by  the  term  asthenic. 

'  Intensity  of  inflammation '  induces  gangrene,  by  the  more 
forcible  determination  of  blood,  yielding  a  more  solid  and  exten- 
sive eflPusion.  The  accompanying  swelling  is  more  tense,  the 
pain  more  acute,  and  the  overshadowing  redness  sooner  becomes 
purple.    Such  premonitory  symptoms  are  sthenic. 

The  kind  of  '  texture'  aff'ected  with  inflammation  predisposes  to 
this  or  that  issue,  and  when  gangrene  ensues,  modifies  its  symp- 
toms. A  striking  illustration  is  phlegmonous  erysipelas  in  various 
parts  of  the  body.  Ordinarily  it  extends  below  the  skin,  and 
through  the  subcellular  texture,  down  to  the  aponeuroses.  These 
textures  being  ill-supplied  with  vessels,  readily  become  gangrenous, 
under  pressure  of  the  abundant  eff'usion  into  the  cellular  texture. 
The  symptoms  are  those  of  ordinary  phlegmonous  erysipelas,  as  seen 
in  either  of  the  extremities.  Sometimes,  however,  this  kind  of  in- 
flammation occurs  beneath  the  tendinous  expansion  of  the  occipito- 
frontalis  muscle.  EflTusion  taking  place  to  a  considerable  extent, 
and  chiefly  under  this  unyielding  texture,  is  soon  followed  by  gan- 
grene and  sloughing  of  the  tendon,  scalp,  and  pericranium.  A 
•large  surface  of  the  cranium  may  be  exposed.  The  premonitory 
symptoms  are  peculiar : — considerable  (Edematous  swelliug  and 
pain,  without  any  redness  of  the  skin,  which  is  rather  paler  than 
usual ;  a  waxy,  pitting,  painful  swelling,  spreading  over  the  whole 
scalp  to  the  forehead,  and  thence  over  the  face — by  efi'usion  into 
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the  subcutaneous  cellular  tissue,  the  skin  there  acquiring  a  shade 
of  purple  colour. 

But  the  symptoms  of  gangrenous  inflammation  are  always 
sufficiently  characteristicj  although  modifiecl  by  circumstances. 
They  have  a  general  resemblance  to  those  of  gangrene  from  venous 
obstruction.  In  both,  the  gangrene  is  humid,  with  considerable 
swelling  and  purple  or  livid  discoloration,  contrasting  in  these 
respects  with  that  arising  from  a  directly  defective  supply  of 
arterial  blood,  in  which  case  the  gangrene  is  dry,  with  shrivelling, 
and  brown  or  black  discoloration. 

The  humid  character  of  gangrenous  inflammation  is  due  to  eff'u- 
sion  of  lymph  and  serum,  under  the  hydrostatic  pressure  of  which 
mortification  quickly  supervenes.  This  antecedent  pathological  con- 
dition suggests  the  appropriate  preventive  measure.  Ere  the  swelling 
becomes  tense,  punctures,  or  free  incisions  if  necessary,  into  the 
cellular  texture  infiltrated,  will  instantly  remove  or  relieve  pressure, 
and  anticipate  the  impending  destruction  of  texture.  The  efficacy 
of  this  measure,  employed  at  a  sufficiently  early  period,  is  wit- 
nessed in  phlegmonous  erysipelas,  including  the  variety  to  which 
I  have  alluded.  Respecting  that  peculiar  oedematous  swelling, 
nothing  but  incisions  promptly  made  here  and  there,  down  to  the 
bone,  and  repeated  as  the  swelling  extends,  can  save  the  occipito- 
frontalis  muscle  and  scalp  from  sloughing. 

If  mortification  has  already  begun,  and  is  spreading,  the  same 
measure  is  still  absolutely  necessary  to  arrest  its  progress.  For 
example,  in  the  course  of  carbuncle,  if  an  incision  be  made  within 
the  limits  of  this  swelling,  sloughing  of  the  subcellular  tissue  will 
spread.  After  such  an  incision  the  brawny  swelling  continues  to 
extend,  and  with  it  the  slough  beneath ;  whereas  a  crucial  incision 
down  to  the  slough,  and  terminating  either  way  in  healthy  tex. 
ture,  beyond  this  tense  swelling,  will  probably  limit  the  sloughing. 
The  dead  textures  loosen  and  come  away. 

To  eff'ectually  prevent  gangrene  supervening  on  inflammation, 
it  is  obviously  necessary  in  all  cases  to  remove  any  '  external'  cause 
which  may  still  be  exciting  inflammation.    In  many  instances. 
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these  causes  are  only  momentarily  applied,  as  by  a  severe  blow, 
squeeze,  or  wrencb.  In  other  cases,  however,  the  exciting  cause 
continues.  Pressure,  as  when  a  man  has  lain  for  days  or  weeks 
on  a  mattrass,  will  occasion  gangrenous  inflammation  of  the  sliiti 
over  prominent  parts  ;  e.  g.,  the  sacrum  and  great  trochanter.  A 
sensation  of  pricking,  as  if  crumbs  of  dry  bread  were  between  the 
parts  pressed  and  the  mattrass,  and  a  purplish  discoloration  of 
the  skin,  foretell  the  approach  of  sloughing,  and  that  bedsores  are 
about  to  form.  In  anticipation,  therefore,  of  these  symptoms,  and 
of  gangrene  when  they  are  present,  the  portion  of  skin  in  peril 
should  be  fortified  by  occasiuually  washing  it  with  a  stimulating 
lotion  of  spirit  and  water ;  while  pressure  is  relieved  by  shifting 
the  patient's  position  from  time  to  time.  Or  if  the  recumbent 
position  be  absolutely  necessary,  as  in  fracture  of  the  spine,  pressure 
must  be  relieved  in  some  other  way.  An  air-cushion  having  a 
hole  in  its  centre  should  be  laid  under  any  suspicious  part,  bulging 
of  the  skin  being  prevented  by  a  layer  of  soap-plaster.  These 
appliances  are  superseded  by  a  water-bed,  which  equalizes  the 
pressure  over  the  whole  back. 

Among  the  circumstances  that  predispose  inflammation  to 
become  gangrenous,  I  have  mentioned  the  kind  of  texture  in 
which  it  may  chance  to  occur;  and  now  in  resuming  the 
'  general '  etiology  of  mortification,  it  is  necessary  to  take  into 
consideration  the  tendencies  of  different  anatomical  conditions,  as 
represented  by  the  physical  properties  and  structure  of  different 
textures. 

Respecting  physical  properties,  many  textures  are  "  soft "  as 
compared  with  others, — bone  and  cartilage,  which  are  "hard;" 
but,  of  soft  textures,  some  are  tough  and  unyielding  investments. 
Such  are  fasciae  and  aponeuroses.  They  predispose  subjacent  textures 
to  gangrene,  by  subjecting  them  to  pressure,  whenever  an  eff'usiou 
of  any  kind  takes  place  therein.  Hemorrhage,  for  example,  under 
a  strong  fascia  or  aponeurosis  is  apt  to  occasion  gangrene.  The 
bursting  of  a  femoral  aneurism  is  followed  by  mortification  of  the 
limb,  chiefly  because  the  main  artery  ceases  to  convey  blood 
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below  the  rupture,  partly  because  the  extravasated  blood  confined 
under  the  unyielding  fascia  lata  compresses  any  collateral  vessels 
by  which  a  due  supply  of  blood  might  become  established.*  That 
this  source  of  pressure  may  be  aloue  sufficient,  is  shown  by  gangrene 
arising  when  a  subordinate  artery  is  wounded  under  cover  of  a 
strong  aponeurosis.  Division  of  the  posterior  tibial  artery  causes 
considerable  swelling  and  tendency  to  gangrene ;  of  which  a  case 
occurred  to  Mr.  S.  Cooper. t  But  the  point  I  am  urging  is  most 
clearly  demonstrated,  when  a  smaller  artery,  under  an  unyielding 
aponeurosis,  is  wounded,  and  gangrene  ensues  ;  although  the  chief 
arterial  trunks  still  remain  free  to  maintain  an  adequate  supply  of 
blood.  They  are  incompetent  under  pressure  of  the  blood  ex- 
travasated. Thus,  hemorrhage  from  the  peroneal  artery  places 
the  tibial  arteries  in  this  predicament,  and  has  been  known  to 
jeopardize  the  foot  and  leg. 

Then  again,  with  regard  to  inflammatory  effusions ;  I  have 
known  a  small  hard  (inflammatory)  swelling  in  the  vastus  externus 
muscle  pass  rapidly  into  gangrene,  involving  the  whole  muscle, 
which  became  a  pulpy  grumous  mass ;  sudden  gangrene  resulting, 
I  should  say,  from  pressure,  under  the  unyielding  fascia  lata  that 
covers  the  external  vastus.  I  put  this  construction  on  a  case 
recorded  by  Mr.  Guthrie,  and  which  I  have  more  than  once 
referred  to.  After  a  gunshot  wound  in  the  thigh,  a  fortnight 
elapsed  without  an  unfavourable  symptom,  and  then  the  man 
stated  he  felt  quite  well.  Inflammation  came  on  in  the  night, 
internally,  deeply,  and  scarcely  affecting  the  skin  with  redness. 
Early  in  the  morning  the  man  died.  Dissection  showed  that 
the  whole  thigh  was  disorganized ;  and  Mr.  Guthrie  could  only 
compare  its  appearance  to  that  of  a  part  just  falling  into  gangrene. 
A  very  remarkable  case,  illustrative  of  gangrene  being  speedily 
induced  by  inflammation,  when  under  pressure  of  an  unyielding 
aponeurosis,  occurred  in  the  Royal  Free  Hospital.    A  man  in  a 


«  See  two  cases  of  this  kind,  Lectures  on  Path,  and  Surg.,  Brodie,  p.  315. 
t  Diet,  of  Prac.  Surgery,  1838,  p.  630. 
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dying  state  was  admitted  under  Dr.  O'Connor.  He  had  consider- 
able swelling  of  the  abdomen,  chiefly  coextensive  with  the  rectus 
muscle.  This  swelling  was  soft,  obscurely  fluctuating,  and  exquisitely 
tender.  The  skin  over  it  presented  a  uniform  blush  of  purple  red- 
ness. Very  shortly,  the  man  became  comatose  and  died.  I  assisted  at 
the  post-mortem  examination  ;  and  we  found  within  the  sheath  of 
the  rectus  muscle, — instead  of  muscular  texture, — a  greenish 
brown  quagmire  of  slough  and  pus.  Near  the  umbilicus,  there 
was  a  small  irregular-shaped  aperture  in  the  posterior  aspect  of 
the  rectal  sheath,  which  thus  communicated  with  the  peritoneal 
cavity.  In  contact  with  this  aperture  lay  the  vermiform  appendix 
(coecum  coli),  and  within  it  a  bean  was  found  impacted,  and  point- 
ing towards  the  opening  in  the  rectal  sheath.  This  appeared  to 
be  the  root  of  all  the  mischief,  yet  a  mighty  efibrt  of  Nature  to 
dislodge  and  discharge  a  foreign  body  through  the  abdominal 
parietes.  It  failed  in  consequence  of  extensive  sloughing, 
apparently  induced  by  the  unyielding  resistance  of  the  rectal 
sheath. 

Looseness  of  texture  also  predisposes  to  mortification,  by 
allowing  an  interstitial  eff'usion  of  blood,  lymph,  or  serum, 
which  accumulating,  compresses  the  nutrient  vessels.  Severe 
ecchymosis,  not  occasioned  by  direct  violence  to  the  part  affected, 
is  a  familiar  example  of  interstitial  extravasation  of  blood,  tending 
to  gangrene.  Traumatic  gangrene  is  partly  of  this  kind,  but  to  it  I 
shall  recur.  Phlegmonous  erysipelas — the  very  type  of  gangrenous 
inflammation — shows  the  efi'ect  of  looseness  of  texture  in  connexion 
with  inflammatory  effusion.  Lymph  and  serum  both  extensively 
infiltrate  the  cellular  texture,  which  rapidly  sloughs. 

Besides  those  predisposing  ^/«?/sicaZ  circumstances,  the  structure, 
in  one  sense,  of  any  part  predisposes  to  its  mortification.  The 
proportion  of  blood-vessels  it  possesses  is  the  structural  condition 
alluded  to.  And  here  also  both  extremes  meet  in  relation  to 
gangrene.  A  scanty  supply  of  blood-vessels,  and  these  scarcely 
destined  for  the  tissue  through  which  they  pass,  but  mostly  to  be 
distributed  in  adjoining  textures,  is  a  comparatively  avascular  con- 
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dition,  having  a  gangrenous  tendency;  as,  for  example,  the 
liability  of  cellular  tissue  to  slough.  So,  again,  an  abundant 
supply  of  blood-vessels — a  Jiighly  vascular  condition — predisposes 
to  mortification,  by  favouring  the  intensity  of  inflammation  and 
effusion.  The  skin,  therefore,  as  compared  with  fibrous  textures, 
is  more  liable  to  gangrenous  and  sloughing  inflammation.  After 
an  extensive  burn  of  the  hand  or  foot,  the  tendons  endure  to  the 
last ;  while,  after  intense  inflammation  of  the  skin,  for  a  few  days 
only,  sloughing  supervenes.  Thus,  the  lower  lip  has  speedily 
assumed  a  gangrenous  appearance,  and  sloughed,  from  the  bite  of 
an  insect.* 

Predisposition  to  gangrene,  as  connected  with  textural  con- 
ditions, is  most  obvious  when  two  at  least  of  them  co-operate. 
Cellular  tissue,  being  comparatively  avascular,  as  well  as  liable, 
by  its  looseness,  to  suffer  from  interstitial  effusion,  most .  readily 
sloughs. 

All  other  textures  are  liable  to  undergo  gangi'ene ;  and  their 
respective  liabilities,  by  virtue  of  their  respective  conditions  of 
texture — physical  and  vasculai' — are  suggested  by  the  foregoing 
explanation.  Artery  is  most  capable  of  resisting  mortification. 
Sloughing  bubo  may  lay  bare  several  inches  of  the  femoral  artery 
without  opening  it.  On  the  contrary,  in  this  and  other  instances, 
where  a  large  artery  is  exposed  by  sloughing,  the  vessel  becomes 
more  vascular,  covered  with  imperfect  granulations,  and  thicker. 
Sometimes,  however,  even  a  large  artery  yields  to  the  ravages  of 
sloughing — an  event  occasionally  witnessed  in  sloughing  bubo. 
Hennenf  relates  a  remarkable  case  in  point,  of  which  the  chief 
features  were  :  ulceration  opening  the  femoral  artery  from  sloughing 
bubo  in  the  groin  ;  ligature  of  the  external  iliac  artery  j  mortifica- 
tion  of  the  leg,  with  a  line  of  demarcation  in  the  thigh  ;  amputation 
close  to  the  trochanter,  and  recovery. 

The  liabilities  of  other  textures  to  mortification,  as  connected 


*  Elemeatary  Forms  of  Disease.  Carswell. 
t  Milit.  Surgery,  1829,  p.  187. 
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with  their  conditions  of  texture,  range  between  the  two  extremes 
of  cellular  tissue  and  artery.  But  it  would  scarcely  answer  any 
useful  purpose  to  follow  up  these  intermediate  liabilities.  They 
are  all  represented  by  different  degrees  only  of  the  same  conditions, 
physical  and  vascular. 

Nor  are  the  various  '  organs'  exempt.  For  example,  the 
testicle  may  mortify.  Some  years  since,  I  was  requested 
by  Mr,  Powell  (Guilford-street,  Russell-square)  to  see  a 
patient  of  his  who  had  severe  orchitis.  The  testicle  Avas 
much  enlarged,  as  usual,  the  lower  half  of  the  scrotum  quite 
black,  and  its  lowest  portion  had  sloughed,  leaving  an  aperture 
through  which  the  tunica  vaginalis  bulged,  with  a  few  greenish 
shreds  of  sloughing  cellular  tissue  on  its  surface.  This  shining, 
greenish  membrane  appeared  not  unlike  a  gangrenous  knuckle  of 
intestine,  as  if  a  scrotal  hernia  had  been  neglected  and  was  pro- 
truding. We  concurred  in  opinion  that  such  was  not  the  case, 
and  on  the  following  day  the  tunica  vaginalis  had  given  way, 
exposing  the  testis,  black  as  the  scrotum.  I  excised  the  organ, 
and  having  thereby  relieved  the  tension  of  the  scrotum,  its  morti- 
fication ceased  spreading ;  but  the  man,  who  had  led  a  hard  life  in 
Canada,  soon  sank  comatose  and  died. 

The  bladder  may  mortify.  I  once  saw  this  in  a  case  of 
neglected  retention  of  urine  of  many  days'  duration.  After 
death  the  bladder  was  found  enormously  distended,  reaching 
nearly  to  the  umbilicus ;  its  texture  softened  and  about  to  rupture 
posteriorly,  while  the  mucous  membrane  had  a  blackish  slate 
colour. 

Strangulated  hernia  of  the  bowels,  omentum,  or  both,  illus- 
trates gangrene  and  even  sphacelus  of  these  organs ;  and  other 
abdominal  and  pelvic  viscei'a,  with  scarcely  an  exception,  are  sub- 
ject to  hernia,  strangulation,  and  mortification.  This  event  is 
more  frequently  the  result  of  protrusion  thi'ough  punctured  wounds 
in  the  abdominal  parietes.  Swelling  around  an  aperture  thus 
made  soon  forms  a  stricture  as  tight  as  that  of  any  strangulated 
hernia,  and  girts  the  protruded  portion  of  any  viscus,  even  causing 
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mortification.  In  like  manner  a  portion  of  lung  may  protrude 
and  mortify.  Tulpius  has  recorded  an  uncommon  case,  the  par- 
ticulars of  which  I  have  already  related.  The  mortified  portion 
of  lung  was  ligatured  and  cut  oflF  with  scissors.  It  weighed  three 
ounces,  yet  the  patient  recovered  and  enjoyed  good  health. 

Protrusion  of  the  brain — hernia  cerebri — through  fracture  of  the 
skull,  is  liable  to  cause  mortification  of  the  projecting  portion.  In 
one  of  Mr.  Stanley's  cases,*  the  protruded  brain  gradually  lost  its 
natural  colour  and  acquired  a  light  yellow  appearance,  split  into 
several  portions,  and  a  very  fetid  odour  exhaled.  Its  substance 
daily  became  softer,  ultimately  acquiring  almost  a  semi-fluid  state, 
and  in  this  condition  the  whole  mass  gradually  wasted.  I  may 
add,  that  fresh  granulations  arose  to  fill  up  the  vacancy,  and  they 
were  manifestly  produced  from  the  exposed  substance  of  the  brain. 
The  upper  part  of  the  tumour  had  been  pared  off  in  the  first 
instance,  and  its  reproduction  checked  by  firm  pressure  with 
graduated  compressers  and  a  bandage,  which  being  continued  when 
the  remaining  portion  had  sloughed  away,  allowed  the  opening  to 
close  up. 

Now  this  general  review  of  mortification,  as  it  arises  in  different 
textures  and  organs,  suggests  certain  appropriate  preventive  mea- 
sures of  general  application. 

Remove  any  occasion  of  pressure ;  whether  stricture  around  a 
protrusion  or  hernia ;  tension,  by  fluids  collected,  as  urine  within 
the  bladder,  or  effused,  as  blood,  lymph,  serum,  under  an  un- 
yielding fascia  or  aponeurosis ;  tension,  by  the  same  fluids  effused 
interstitially  within  a  loose  texture;  tension,  from  any  textural 
condition  whatever.  Thus  far  physical  impediments  to  a  free  cir- 
culation in  the  part  will  be  removed.  Vascular  conditions  of 
texture  tending  to  mortification  are  to  be  counteracted,  by  speedily 
repressing  inflammation  in  the  more  vascular  tissues,  and  cherishing 
the  circulation  in  the  more  avascular. 

It  is  easy  to  descend  from  mortification  to  ulceration.  The 


*  Med.-Chir.  Trans.,  vol.  viii.,  p.  21. 
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latter  is  tlie  former  by  small  instalments.  Therefore  similar  condi- 
tions of  texture  predispose  to  ulceration.  Similar  vascular  condi- 
tions predispose  thereto.  Thus,  skin  and  mucous  membrane,  being 
vascular  textures,  are  liable  to  inflammation  and  ulceration; 
whereas  fibrous  textures,  being  much  less  vascular,  are  much  less 
liable.  These  tissues  do  not  so  readily  inflame  and  mortify  ;  they 
do  not  so  readily  inflame  and  ulcerate.  They  are  not  so  liable  to 
die  in  masses,  nor  to  die  in  molecules.  And,  apart  from  inflam- 
mation, the  comparatively  avascular  textures  are  prone  to  ulcerate 
as  well  as  mortify  ;  by  virtue  of  which  condition  cellular  tissue 
joins  issue  with  the  vascular  skin  in  ulceration.  Both  ulcerate 
together  in  most  cases  of  phagedsena.  New  or  false  tissues,  as 
cicatrix  of  the  skin,  are  mostly  less  vascular  than  those  tissues 
which  they  substitute,  and  are  proportionately  prone  to  ulcerate 
and  slough. 

The  comparative  liability  of  difierent  textures  to  ulceration 
and  mortification  respectively  is  well  shown  in  that  process  by 
which  a  dead  limb  is  gradually  separated  from  the  living  tissues 
adjoining ;  or,  more  correctly  speaking,  by  which  they  detach 
themselves  from  the  dead.  When,  in  the  course  of  sphacelus  of 
the  foot,  for  example,  a  "  line  of  demarcation  "  has  been  formed 
between  the  living  and  dead  portions,  say  above  the  ankle-joint, 
how  are  the  difierent  tissues  detached  down  to  the  bone  inclusive  ? 
All,  excepting  the  cellular  texture  and  tendons,  are  separated  by 
ulceration  forming  a  fissure,  which  progressively  extends  down  to  and 
through  the  bone.  The  dead  skin,  vessels,  nerves,  muscular  tissue, 
and  bone,  are  evenly  detached  by  ulceration  ;  but  the  cellular  tex- 
ture and  tendons  are  dead  for  some  distance  within  the  stump,  and 
are  irregularly  detached  by  sloughing.  Now,  the  cellular  and  fibrous 
tissues  are  less  vascular,  and  it  would  appear  that  this  condition 
disposes  them  to  mortify  rather  than  ulcerate.  Therefore,  \vhile  a 
comparatively  avascular  condition  disposes  tissues  to  undergo  ulcer- 
ation and  mortification,  it  disposes  to  mortification  rather  than  to 
ulceration.  At  least,  this  conclusion  is  true  of  these  processes  as 
respectively  proceeding  from  inflammation. 
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A  comparatively  avascular  condition  is  virtually  established  in 

parts  remote  from  the  heart,  or  by  that  which  has  the  same  effect  

venous  congestion.  The  skin  of  the  lower  extremities  is  most 
liable  to  ulceration,  aided  perhaps  by  a  varicose  condition  of  the 
veins  of  the  leg.  Varicose  ulcer,  near  the  inner  malleolus,  is  an 
example  of  these  concurring  contingencies. 

Preventive  principles,  similar  to  those  on  behalf  of  mortifica- 
tion, are  suggested  by  the  foregoing  considerations  of  textural 
condition. 

The  more  vascular  textures  being  liable  to  ulceration,  inflamma- 
tion of  these  textures  should  be  speedily  repressed,  when,  as  in  most 
cases,  this  would  be  an  evil  result.   It  is  apt  to  supervene  on  inflam- 
mation of  the  skin ;  and  inflammation  of  the  skin  around  an  ulcer 
will  cause  ulceration  to  spread  even  more  rapidly  than  phagedaena. 
Textures  which  are  less  vascular,  or  virtually  so  by  contingent 
circumstances,  should  be  stimulated  to  a  more  free  circulation  of 
blood  through  them  if  threatened  with  ulceration.    Bed-sores,  re- 
sulting as  they  do  from  constant  pressure  on  portions  of  the  skin,  the 
parts  of  this  texture  subjected  thereto  are  deprived  of  their  due  supply 
of  blood,  and  reduced,  virtually,  to  an  avascular  condition ;  a  free 
circulation  is  restored  and  ulceration  prevented  by  washing  the 
suspicious  parts  with  spirit  and  water.    Chilblains  occurring  on 
prominent  and  exposed  parts  of  the  fingers  and  toes  chiefly, — in 
parts  most  remote  from  the  heart,  in  persons  also  of  feeble  circu- 
lation, and  during  cold  weather— have  a  congestive  character,  equi- 
valent to  an  avascular  condition  of  texture  ;  this  may  be  altered, 
and  ulceration  prevented,  by  friction  with  a  homely  lotion— brandy 
and  salt.    The  common  varicose  ulcer,  immediately  dependent  on 
a  varicose  condition  of  the  internal  saphenous  vein,  has  a  conges- 
tive character  equivalent  to  an  avascular  condition  of  texture; 
but  ulceration  is  far  less  liable  to  occur  when  the  leg  is  bandaged 
or  an  elastic  stocking  worn.     Substitute  tissues  are  absolutely 
less  vascular  than  those  they  replace,  and  consequently  prone  to 
ulcerate.    The  cicatrix  of  a  former  ulcer  has  this  tendency; 
yet  I  cannot  doubt  that  I  have  often  succeeded  in  preventing 
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ulceration  recurring  in  tbe  brown  cicatrix  of  a  varicose  ulcer  by 
washing  it  from  time  to  time  with  a  spirit  lotion. 

Besides  conditions  of  texture  predisposing  to  mortification  and 
ulceration,  I  would  now  advert  to  another  kind  of  internal  cause. 
Tbe  '  nervous  system'  plays  a  no  less  important  part  in  relation  to 
tbese  processes. 

Injury  of  tbe  spine  bas  been  followed  witbin  twenty-four  bours 
by  mortification  of  tbe  ankle  (Brodie), 

In  other  cases,   ulceration  rather  than  mortification  of  a 
part  supervenes  on  injury  of  tbe  nerves  leading  thereto.  A 
preparation    in   tbe  Museum  of  St.  Bartholomew's  Hospital 
(Ser.  9,  No.  9)  is  thus  referred  to  by  Mr.  Paget : — A  central 
penetrating  ulcer  of  the  cornea  formed  in  consequence  of  de- 
struction of  tbe  trunk  of  tbe  trigeminal  nerve  by  the  pressure  of 
a  tumour  near  tbe  pons  varolii,    Tbe  whole  nutrition  of  tbe 
corresponding  side  of  the  face  became  impaired,  the  patient  bad 
repeated  attacks  of  erysipelatous  inflammation,  bleeding  from 
the  nose,  and  at  length  destructive  inflammation  of  tbe  coats 
of  tbe  eye,  and  this  ulceration  of  tbe  cornea.     An  instance 
of  ulceration  and  reparation,  alternating  with  the  operation  and 
removal  of  the  occasion  of  pressure  on  a  large  nerve,  came 
under  Mr.  Hilton's  observation  ;  and  I  adduce  it  as  a  clenching 
proof  that  tbe  death  of  tissues  may  arise  from  defective  ner- 
vous influence.    A  man  was  admitted  into  Guy's  Hospital  with 
fracture  at  tbe  lower  end  of  tbe  radius ;  it  reunited  with  an 
excessive  quantity  of  new  bone,  and  tbe  median  nerve  suflered 
compression.    Ulceration  of  tbe  thumb,  fore  and  middle  fingers, 
ensued,  which  resisted  various  treatment,  and  was  cured  only  by 
so  bending  tbe  wrist  that  the  muscles  on  tbe  palmar  aspect  being 
relaxed,  the  pressure  on  the  nerve  ceased.    Then  the  ulcers  healed 
and  remained  well ;  but  as  soon  as  tbe  man  began  to  use  his  band, 
pressure  on  the  nerve  was  renewedj  and  ulceration  of  tbe  parts 
supplied  by  them  returned. 

Such  cases  indicate  tbe  principle  of  prevention  when  pressure 
on  a  nerve  is  the  cause  in  operation,  threatening  ulceration  or 
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mortification.  A  sufficiently  early  detection  and  removal  of  the 
occasion  oi  pressure  will  anticipate  these  results.  If  a  tumour, 
its  excision  ;  if  an  impinging  callus,  suitable  position,  and  so  forth. 
Circumstances,  however,  may  render  any  suggestion  impracticable 
in  certain  cases — as  the  situation  of  a  tumour,  or  perchance  the 
difficulty  of  discovering,  during  life,  the  source  of  pressure.  These 
difficulties  were  present  in  the  second  case  I  have  mentioned. 
Still  tbe  preventive  principle  derived  from  pathology  remains 
unaffected  by  any  difficulty,  either  of  diagnosis  or  of  application. 
How  far  nervous  influence  might  be  restored  by  electricity  when 
any  long-continued  pressure  on  a  large  nerve  has  been  removed, 
is  a  subject  worthy  of  further  investigation.  It  bears  on  the 
prevention  of  local  death. 

In  applying  the  general  etiology  of  mortification,  we  should 
remember  the  operation  of  its  '  external'  causes.  They  are  either 
physical,  chemical,  or  organic,  as  animal  poisonous  matter ;  and 
all  of  them  operate  either  by  directly  killing  the  part  subjected  to 
their  influence,  or  by  exciting  gangrenous  inflammation  therein. 

Among  causes  of  a  physical  character — mechanical  injury  and 
contusion  are  apt  to  occasion  traumatic  gangrene,  and  in  various 
ways. 

Pressure,  severely,  although  momentarily,  applied  to  any  part,  as 
by  a  squeeze,  directly  kills  it.  A  finger  caught  in  the  hinge  of  a  door 
may  thus  be  squeezed  to  death.  This  mode  of  death,  by  sudden 
and  severe  contusion,  differs  from  that  occasioned  by  continued  but 
less  severe  pressure,  which  excites  gangrenous  inflammation — a 
matter  already  considered.  In  either  case,  however,  mortification 
is  hmited  to  the  part  injured.  Indirect  contusion  or  concussion — 
as  by  a  fall— may  occasion  mortification  more  extensively,  yet  co- 
extensive only  with  the  part  injured.  Of  this  kind,  a  case  is 
recorded  by  Sir  B.  Brodie,*  the  particulars  of  which  are  very 
instructive.  A  poor  boy,  in  jumping  over  a  ditch,  fell  with  con- 
siderable force  upon  his  feet,  causing  a  compound  fracture  of  the 


*  Op.  cit.,  p.  315. 
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leg  above  the  ankle.  Although  the  external  wound  was  trifling, 
the  foot  and  leg  evidently  sustained  a  great  shock.  Four  days 
after,  the  limb  had  undergone  mortification  as  high  as  the  knee, 
and  it  seemed  to  be  extending  to  the  thigh.  Amputation  was 
performed  near  the  great  trochanter.  The  limb  was  very  carefully 
dissected.  Arteries  of  the  largest  size,  and  their  companion  veins, 
were  quite  pervious.  In  fact,  no  injury  whatever  of  these  vessels 
could  be  discovered ;  but  the  cellular  membrane,  the  muscles,  and, 
in  short,  all  the  structures,  seemed  to  be  more  or  less  disorganized. 
There  were  spots  of  ecchymosis  in  the  large  nerves ;  the  periosteum 
was  universally  detached  from  the  fibula,  and  very  nearly  so  from 
the  tibia. 

In  this  case — the  contusion  having  been  severe,  albeit  momen- 
tary— mortification,  co-extensive  with  the  part  injured,  was  almost 
immediate. 

But,  in  so  far  as  contusion  is  less  severe,  and  still  of  short 
duration,  there  is  proportionately  less  probability  of  its  exciting 
gangrenous  inflammation,  and  when  it  does,  it  kills  the  part  more 
slowly.  Prevention,  therefore,  under  these  circumstances,  is  pos- 
sible, and  also  the  arrest  of  gangrene,  if  it  have  already  com- 
menced. The  early  relief  of  tension  by  puncture  or  incision,  as 
may  be  necessary,  will  eff'ectually  accomplish  both  purposes.  Of 
course,  the  kind  of  texture  will  much  afiect  the  result  of  this  pre- 
ventive measure.  For  example,  a  man  received  a  severe  blow  on 
his  instep  ;  the  next  day,  inflammation  had  supervened ;  the  day 
following,  a  good  deal  of  swelling  ;  and  on  the  third  day,  sloughing 
of  the  skin  had  commenced.  Sir  B.  Brodie  divided  it  with  a  lancet, 
and  discovered  a  large  slough  of  the  cellular  membrane.  The  blow 
having  pressed  the  skin  and  cellular  membrane  against  the  boues 
of  the  instep,  killed  the  cellular  membrane,  but  not  the  skin.  In 
this  case,  the  slough  of  cellular  membrane  would  have  immediately 
been  followed  by  extensive  sloughing  of  the  skin,  if  it  had  not 
been  divided  freely. 

Whether  contusion  be  direct  or  indirect,  it  chiefly  injures  the 
capillary  vessels  and  smaller  arteries  ;  traumatic  gangrene  more 
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frequently  arises  from  injury  to  larger-sized  blood-vessels.  Con- 
siderable hemorrhage  ensues,  inducing  gangrene,  partly  by  pressure 
of  the  blood  extravasated  among  the  tissues,  partly  or  principally  by 
cessation  of  the  supply  of  blood  requisite  for  nutrition.  Gangrene 
is  not  necessarily  limited  to  the  immediate  seat  of  injury;  it  may 
extend,  e.  g.  up  a  whole  limb. 

Respecting  the  prevention  of  impending  (traumatic)  gangrene, 
two  principles  are  indicated. 

In  so  far  as  tension  threatens,  it  can  be  removed  or  relieved  by 
punctures  or  incisions. 

If  the  primary  cause  in  operation  be  hemorrhage,  persistent 
or  recurring,  thereby  suspending  the  local  circulation,  and  depriv- 
ing the  dependent  part  of  a  due  supply  of  blood,  it  is  imperatively 
necessary  to  secure  any  bleeding  vessel  by  a  ligature  above  and 
below  the  aperture,  which  also  prevents  increasing  tension  by 
further  hemorrhage. 

When  large-sized  arteries  are  wounded,  it  frequently  happens 
that  large-sized  nerves  are  also  injured;  and  as  their  lesion  alone  is 
sufficient  to  cause  mortification,  some  influence  must  be  attributed 
to  this  cause  in  many  cases  of  traumatic  gangrene. 

This  analysis  of  gangrene,  denominated  traumatic,  shows  that  it 
is  not  peculiar  either  in  kind  or  causation ;  it  merely  associates 
together  under  one  title,  convenient  in  a  practical  point  of  view, 
as  expressing  the  mode  of  origin  of  various  conditions,  themselves 
the  'internar  and  immediate  (proximate)  causes  of  mortification, 
and  which  have  been  already  so  considered. 

Cold  is  another  external  cause,  of  a  physical  character,  and 
operates  by  inducing  gangrenous  inflammation.  It  does  not 
appear  that  a  part  frostbitten  or  frozen  is  irrecoverably  dead.  A 
limb  may  be  perfectly  insensible  and  cold  as  ice,  white  and  trans- 
parent like  marble,  and  incapable  of  being  bent  without  breaking, 
and  yet  not  absolutely  dead.  The  combs  of  cocks  and  ears  of  rabbits 
were  frozen  by  Hunter,  and  afterwards  recovered.  Leeches  and 
frogs  have  been  placed  in  the  same  state,  and  then  restored  to  life. 
Such  experiments  point  to  a  general  law,  that  cold-blooded  ammals. 
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and  parts  of  warm-blooded  animals,  when  frozen,  are  not  dead,  but 
asleep  as  it  were,  and  can  be  aroused,  even  as  a  seed  is  ready  to 
sprout,  awaiting  circumstances  favourable  to  life.  How  long  a 
frozen  part  or  animal  may  retain  its  susceptibility  of  life  is  uncer- 
tain ;  but  this  is  certain,  that  unless  reaction  be  gradual,  the 
returning  flow  of  blood  is  apt  to  become  excessive, — to  pass  into 
inflammation,  speedily  ending  in  gangrene.  While,  therefore, 
gradual  and  moderate  elevation  of  temperature  induces  salutary 
reaction  and  restoration,  sudden  or  immoderate  accession  of  warmth 
will  inevitably  excite  gangrenous  inflammation. 

Both  these  unfavourable  circumstances  concurred  after  the 
battle  of  Eylau ;  and  their  disastrous  effect  is  clearly  shown  by  the 
record  of  Baron  Larrey.  During  the  three  or  four  exceedingly  cold 
days  which  preceded  this  battle  (the  mercury  having  then  fallen 
to  ten  and  even  fifteen  degrees  below  the  zero  of  Reaumur),  and 
until  the  second  day  after  the  battle,  not  a  soldier  complained 
of  any  symptom  of  frost-bite.  Nevertheless,  they  had  passed 
these  days,  and  a  great  portion  of  the  nights  from  the  5th  of 
February  to  the  9th  inclusive,  in  the  snow  and  the  most  severe 
frost.  The  Imperial  Guard  more  particularly  had  remained  upon 
watch  in  the  snow,  hardly  moving  at  all  for  more  than  twenty- 
four  hours  j  yet  not  one  of  these  men  complained  of  frost-bitten 
feet.  In  the  night  of  the  10th  of  February  the  temperature 
suddenly  rose,  and  as  high  as  five  degrees  above  zero.  From  that 
moment  many  soldiers,  both  of  the  guard  and  line,  complained  of 
acute  pain  in  the  feet,  of  weight  and  numbness,  with  a  pricking 
sensation  in  the  extremities.  The  parts  were  scarcely  swollen,  and 
of  a  dull  red  colour.  In  some  cases,  a  slight  redness  was  observable 
around  the  roots  of  the  toes  and  on  the  back  of  the  foot ;  in 
others,  the  toes  were  black  and  shrivelled.  All  the  men  afiirmed 
that  they  had  not  experienced  any  painful  sensation  during  the 
intense  cold  to  which  they  had  been  exposed  by  their  night- 
watches  on  the  5th  to  the  9th,  and  that  it  was  not  until  the  night 
of  the  10th,  when  the  temperature  suddenly  rose  eighteen  or 
twenty  degrees,  that  they  first  felt  the  effects  of  the  severe  frost. 
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Those  who  had  wai*med  themselves  in  the  town,  or  at  the  fires  of 
the  night-watches,  sufiered  the  most  disastrous  results. 

There  is,  then,  a  period,  although  of  uncertain  duration,  in 
which  a  part  frostbitten  and  apparently  dead  is  recoverable. 
During  this  period  the  prevention  of  gangrenous  inflammation  is 
practicable,  and  the  preventive  principle  suggested  by  pathology  is 
to  solicit  reaction  in  the  part,  short  of  inflammation,  by  the  gradual 
and  moderate  application  of  warmth.  Friction  with  something 
of  nearly  the  same  temperature  as  the  frozen  part  fulfils  this 
indication;  and  rubbing  the  part  with  snow  is  a  practice  both 
surgical  and  popular. 

Heat  kills,  either  at  once  by  charring,  or  more  usually  by 
directly  exciting  inflammation  with  sloughing.  Unlike  cold, 
therefore,  heat  may  kill  immediately  and  irrecoverably  beyond  the 
possibility  of  prevention ;  and  if  not,  at  least  without  allowing  any 
opportunity  for  the  effectual  employment  of  preventive  measures. 
Sloughing  begins  as  soon  as  a  sufficient  degree  of  heat  has  been 
applied  to  excite  gangrenous  inflammation.  Any  lesser  degree 
falls  short  of  sloughing,  and  the  prevention  of  this  issue  need  not 
be  considered ;  while  a  burn,  involving  the  skin  and  subcellular 
texture,  is  sure  to  slough.  Burns  extending  deeper  are  propor- 
tionately more  gangrenous  and  more  sloughing,  until  at  length  a 
charring  degree  of  heat,  killing  the  part  immediately,  precludes 
any  intervention. 

Besides  these  physical  agents,  certain  chemical  compounds 
have  the  power  of  killing  immediately,  apparently  by  decomposing 
the  living  tissues  with  which  they  come  in  contact.  Such  are 
caustics  or  escharotics.  I  need  not  here  enumerate  the  various 
caustics  commonly  used  in  the  practice  of  surgery.  Their  escharotic 
action  can  be  circumscribed  by  appropriate  preventive  precautions ; 
each  escharotic  has  its  antidote.  Acids  are  neutralized  by  alkaUes, 
caustic  potash  is  rendered  inert  by  the  diacetate  of  lead,  and 
chloride  of  zinc  is  decomposed  by  the  bicarbonate  of  potash. 
These  illustrations  will  sufl&ce. 

Lastly,  animal  poisonous  matter  introduced  into  the  body  may 
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kill  the  part  by  gangrenous  inflammation  speedily  supervening 
with  sloughing,  and  extensively  in  some  cases  if  the  individual 
survive  long  enough.  The  constitutional  disturbance  is  unlike 
that  arising  from  ordinary  mortification. 

Bites  of  venomous  serpents  are  of  this  kind.  That  of  the 
common  viper  produces  the  foUovping  local  and  constitutional 
symptoms  : — Immediately  after  the  bite  of  a  viper,  an  acute  burning 
pain  is  felt  in  the  part,  which  very  soon  twangs  to  a  considerable 
distance  beyond.  The  cellular  texture  is  speedily  engorged  with 
serum,  and  a  tense  swelling  spreads  over  the  whole  limb,  as  speedily 
acquiring  a  mottled  livid  colour.  Blebs  of  serum  arise  here  and 
there,  and  as  the  general  tension  is  somewhat  relieved,  the  swelling 
becomes  oedematous  and  much  less  painful.  This  doughy  swelling 
is  cold,  and  beset  with  livid  gangrenous  spots ;  the  cellular  texture 
sloughs,  perhaps  extensively,  and  abscesses  form  unless  anticipated 
by  death. 

Pending  these  local  changes — those  of  acute  gangrene — the 
constitutional  symptoms  are  those  of  general  depression  of  the 
nervous  system  and  circulation.  Immediately  after  the  bite  the 
heart's  action  fails,  the  pulse  is  small  'and  feeble,  and  there  is  great 
prostration,  with  cold  sweats.  A  relaxed  and  vacant  expression  of 
countenance  marks  the  unhappy  victim.  He  stumbles  about  as 
if  in  a  state  of  muddling  intoxication  ;  or,  at  any  rate,  the  nervous 
system  shows  its  sympathy  by  vertigo,  an  oppressed  respiration, 
piercing  pain  about  the  navel,  and  vomiting.  The  liver  seems 
particularly  disordered,  pure  bile  being  vomited,  and  in  some  cases 
discharged  in  large  quantity  from  the  bowels,  while  an  orange-red 
colour  overspreads  the  skin.  After  a  time  partial  reaction  is 
exhibited  by  a  quick,  irregular  pulse,  and  the  patient  may  recover; 
more  frequently  he  sinks  without  a  sign  of  hope. 

The  only  chance  of  recovery  after  a  poisoned  wound,  when 
through  the  wound,  though  itself  trivial,  a  deadly  poisonous 
matter  has  been  introduced,  is  by  withdrawing  that  matter,  or 
decomposing  and  neutralizing  it,  or  by  preventing  its  admission 
into  the  general  circulation.    In  fact,  prevention,  rather  than  an 
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attempt  to  cure,  is  the  only  sure  ground  of  safety.    Excision  of 
the  part,  or  the  application  of  a  cupping-glass  at  an  early  period, 
may  save  by  extracting  the  poison.  Escharotics  may  save  by  alike 
destroying  the  part  and  the  poison  in  it.  A  ligature  drawn  around 
a  limb  above  the  part  bitten  may  save,  obviously  by  preventing  the 
poison  passing  into  the  general  circulation.    Now,  of  these  pre- 
ventive measures,  that  of  withdrawing  the  poison  is  at  once  the 
most  rational,  preventive,  and  practicable.  The  wound  is,  perchance, 
so  situated — in  the  trunk  for  example — as  to  preclude  the  effectual 
application  of  a  ligature ;  and  if  in  a  limb,  its  effect  is  only  tem- 
porary, lasting  only  while  the  ligature  is  applied,  and  is  also  apt 
to  aid  gangrene.  As  a  precautionary  measure,  until  other  measures 
more  preventive  can  be  applied,  the  ligature  is  useful.   Caustics  like- 
wise are  useful  adjuncts.  Employed  alone,  however,  they  involve  the 
destruction  of  surrounding  textures,  and  to  some  extent  beyond  the 
poison.  This  dilemma  limits  the  advantage  of  excision ;  but  extract- 
ing the  poison  per  se  is  at  once  the  most  rational,  advantageously 
preventive,  and  withal  practicable,  measure.    Hence,  cupping  a 
poisoned  wound — e.  g.,  the  bite  of  a  viper — is  eminently  preventive 
of  gangrene,  and,  moreover,  of  the  hazardous  constitutional  disturb- 
ance it  induces.   Cupping  is  preventive,  partly  by  withdrawing  the 
poison,  and  partly  by  depriving  the  vessels  of  their  absorbent  power — 
a  disability  which,  if  the  cupping-glass  be  applied  for  half  an  hour, 
continues  for  an  hour  or  two  after  the  removal  of  the  glass.*  A 
ligature  above  the  wound  will  aid  this  result,  and,  by  limiting 
the  effusion  of  serum  and  swelling,  will  also  tend  to  mrest  the 
progress  of  gangrene,  which  spreads  chiefly  through  the  cellular 
texture. 

With  this  I  conclude  the  history  of  mortification,  with  its 
constitutional  disturbance,  and  regarded  from  a  preventive  point 
of  view.    I  have  entered  into  detail,  somewhat  at  length,  on  this 


*  See  Experimental  Researches  on  the  InHueiice  of  Atmospheric  Pressure  on 
the  Blood  in  the  Veins,  &c.,  and  on  the  Prevention  and  Cure  of  the  Symptoms 
caused  by  the  Bites  of  Rabid  or  Venomous  Animals,  1826.    Sir  D.  Barry. 
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subject,  because  of  its  great  importance — the  preservation  of  life 
probably,  and  certainly  of  a  member  or  texture  which  would 
otherwise  perish,  and  which,  being  lost,  is  never  restored,  or  re- 
placed only  by  (substitute)  texture  of  inferior  quality  and  imperfect 
use  in  the  animal  economy. 


Various  Blood-diseases  arise  from  other  perversions  of  Nutrition,  besides  that 
of  Inflammation;  also  from  those  of  the  Digestive  Process,  Excretion,  and  Respi- 
ration, respectively. 

The  Prevention  of  these  Diseases. 


On  reviewing  the  pathology  of  inflammation,  we  perceive  that 
it  is  essentially  a  perversion  of  the  process  of  nutrition,  affecting 
some  part  of  the  body,  and  that  such  perversion  engenders  a 
'  blood-disease,^  as  the  constitutional  morbid  condition  consequent 
on  this  local  one.  The  blood  undergoes  certain  alterations  in 
respect  of  its  chemical  composition  and  properties. 

This  blood- disease  is  not  the  only  one  consequent  on  diseases 
of  nutrition.  Other  perversions  of  this  process  engender  each  its 
own  peculiar  blood-disease ;  and  these  constitutional  morbid  condi- 
tions are  also  of  grave  importance. 

They  severally  arise,  by  the  addition  of  something  noxious  to 
the  blood,  through  absorption  from  the  textures  severally  con- 
cerned in  their  production.  Associated  with  this  mode  of  origin, 
it  should  be  observed  that  the  same  blood-conditions  may  be  in- 
duced by  various  disorders  of  the  process  of  digestion,  in  which 
case  also  something  noxious  is  added  to  the  blood. 

Herein  blood-pathology  and  physiology  are  analogous.  In 
health,  the  blood's  composition  is  ever  changing  by  the  addition 
of  new  matter,  received  through  the  process  of  digestion — the 
*  primary  assimilation'  of  food,  and  also,  as  effete  matter,  the 
waste  of  the  textures  through  their  destruction  in  the  course  of 
'  secondary  assimilation'  or  nutrition.  So,  likewise,  in  respect  of 
various  diseases,  the  blood's  composition  is  ever  changing,  by 
'  primary  jncZ-assimilation,'  or  by  '  secondary  ??ia/-assimilation,'  or 
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by  co-operation  of  both  these  perversions — the  former  representing 
that  of  Digestion,  the  latter  that  of  Nutrition.  The  products 
accruing  from  either  source  appear  in  the  urine,  and  can  be 
selected  for  examination  by  observing  a  very  simple  precaution 
with  regard  to  the  sample  of  urine,  the  importance  of  which  I 
have  elsewhere  urged.* 

Urine  secreted  at  from  three  to  six  hours  after  a  meal  pre- 
sents the  products  of  primary  assimilation,  while  that  secreted 
several  hours  subsequently,  when  the  urine  from  this  source  has 
run  off,  presents  the  products  of  secondary  assimilation,  or  the 
debris  of  the  textures.  The  latter  may  be  denominated  urine  of 
the  blood,  and  if  examined  in  the  morning  before  breakfast,  and 
after  an  interval  of  fasting  from  overnight,  will  be  found  to  con- 
tain, unlike  the  urine  of  digestion,  the  waste  of  the  textures.  To 
make  this  observation  complete,  the  bladder  should  be  emptied 
overnight,  to  preclude  any  admixture  of  the  urine  then  in  the 
bladder  with  that  which  is  secreted  during  the  night.  By  this 
simple  precaution,  the  products  from  these  two  sources  of  urine 
can  be  detected  and  distinguished  in  most  cases  with  certainty. 

This  twofold  source  of  blood- disease  was  first  investigated  by 
Prout,t  and  afterwards,  physiologically,  by  Liebig,^  who  desig- 
nated the  destructive  stage  of  secondary  assimilation  '  destructive 
metamorphosis'  of  tissues.  Prout  was  inclined  to  believe  that 
in  all  cases  of  secondary  mal-assimilation,  the  formative  and 
destructive  stages  of  this  process  are  both  perverted  in  a  greater 
or  less  degree. 

The  various  kinds  of  textures,  as  chemically  distinguished,— 
the  albuminous,  the  gelatinous,  the  oleaginous,  &c.,— may  severally 
generate  morbid  conditions  of  the  blood  by  their  destructive  meta- 
morphoses in  secondary  maZ-assimilatiou. 

Albuminous  tissues  pass  into  lithic  acid,  rather  than  lithate  of 


*  The  Irritable  Bladder:  its  Causes  and  Curative  Treatment, 
t  Nature  and  Treatment  of  Stomach  and  Heiial  Diseases. 
X  Animal  Chemistry.   Trans,  by  Gregory,  1842. 
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ammonia ;  and  the  blood,  being  thence  surcharged  with  this  acid, 
represents  a  gouty  diathesis. 

Textures  abounding  in  phosphoric  acid, — i.e.,  the  brain  and 
nervous  system, — by  their  destructive  metamorphosis,  in  an  over- 
active degree,  induce  the  phosphatic  diathesis.  The  blood  is  sur- 
charged with  phosphoric  acid,  in  combination  with  alkaline  and 
earthy  bases,  forming  respectively  phosphates  of  soda^  and  those  of 
lime  and  magnesia. 

One  general  law  appears  to  govern  the  evolution  of  phos- 
phoric acid  and  the  formation  of  phosphates.  They  always  follow 
nervous  exhaustion,  particularly  that  resulting  from  over  brain- 
work.  Of  this  mode  of  origin  two  excellent  examples  are  given 
by  Golding  Bird.*  Other  pathological  conditions  have  their  in- 
fluence, and  the  observations  of  Dr.  Bence  Jonest  respecting 
abnormal  quantities  of  phosphates  in  the  urine  are  here  to  the 
point : — 

"  That  neither  the  earthy  nor  the  alkaline  phosphates  are  per- 
manently increased  in  spinal  diseases. 

"  In  fevers  and  acute  inflammations  of  fibrous,  muscular,  or 
cartilaginous  tissues,  the  total  amount  of  earthy  and  alkaline  phos- 
phates is  not  increased. 

"  In  chronic  diseases,  where  the  nervous  tissue  is  unaff'ected,  no 
deduction  can  be  drawn. 

"  Chronic  cases  of  mania,  melancholia,  and  general  paralysis  of 
the  insane,  give  no  marked  results. 

"  In  chronic  diseases  of  the  brain,  and  in  chronic  and  even  acute 
disease  of  the  membranes,  there  is  no  increase  in  the  total  amount 
of  earthy  and  alkaline  phosphates. 

"  In  fractures  of  the  skull,  when  any  inflammation  of  the  brain 
supervenes,  there  is  an  increase  of  the  total  amount  of  phosphates. 
When  no  head  symptoms  are  present,  no  increase  of  the  phosphates 
is  observed,  even  when  other  acute  inflammations  supervene. 

*  Urinary  Deposits,  ed.  4,  1853;  also,  The  Irritable  Bladder,  by  the  Author, 
t  Animal  Chemistry,  in  its  applications  to  Stomach  and  Renal  Diseases,  1S50, 
p.  87- 
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"In  acute  inflammation  of  the  brain  there  is  an  excessive 
amount  of  phosphates  in  the  urine.  When  the  inflammation 
becomes  chronic  no  excess  of  phosphates  can  be  shown  by  the 
method  of  analysis  that  was  employed. 

"  In  some  functional  diseases  of  the  brain  an  excessive  amount 
of  phosphates  is  observable  :  it  ceases  with  delirium.  Delirium 
tremens  shows  a  remarkable  deficiency  in  the  amount  of  phos- 
phates excreted,  provided  no  food  is  taken.  If  food  be  taken  this 
diminution  is  not  apparent. 

"  The  variations  of  the  earthy  phosphates  are  so  dependent  on 
the  earthy  matter — lime  and  magnesia — present  in  the  urine,  that 
no  deduction  from  them  as  to  the  nature  or  seat  of  the  disease  is 
possible."* 

The  gelatinous  textures  may  possibly,  according  to  Prout,  by 
their  destructive  metamorphosis,  be  converted  into  either  oxalic 
acid  or  sugar ;  and  these  products,  entering  the  blood,  would  con- 
stitute respectively  the  oxalic-acid  diathesis,  and  the  source  of 
diabetes  (mellitus). 

*  Primary  raaZ-assimilations' — pervei'sions  of  the  digestive  pro- 
cess— generate  morbid  conditions  of  the  blood,  similar  to  those 
which  emanate  from  perversions  in  the  course  of  nutrition. 

Perversions  of  the  digestive  process  are  referred  by  Prout  to 
the  stomach,  the  duodenum,  and  the  chyliferous  system. 

Lithic  acid  may  be  a  product  of  the  imperfect  digestion  of 
albuminous  food  in  the  stomach.  Mal-assimilation  in  the  duo- 
denum generally  results  from  that  in  the  stomach,  and  that  which 
takes  place  in  the  chyliferous  system  of  vessels  may  form  the 
pseudo-albuminous  matter  of  struma. 

From  this  triple  source  the  blood  becomes  contaminated, 
unless  the  product  of  mal-assimilation  in  the  stomach  and  duo- 
denum  is  evacuated  as  faecal,  ill-digested  food. 

An  excess  of  phosphates  in  the  blood  will  result  from  an 
undue  proportion  of  food  containing  them.    A  vegetable  diet  has 

*  For  cases  Ulustrating  the  above  observations,  see  Lancet,  1847. 
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this  effectj  of  which  the  experimental  observations  of  Dr.  Bence 
Jones*  afford  ample  proof.  Alkalies,  taken  continuously,  favour 
the  production  of  phosphates,  by  supplying  the  base  with  which 
phosphoric  acid  may  combine. 

Oxalic  acid  is  occasionally  introduced  by  particular  kinds  of 
food — e.g.,  common  rhubarb,  sorrel,  &c. ;  and  then,  if  hard  water, 
which  contains  lime,  be  drank,  oxalate  of  lime  is  formed  in  the 
blood.  This  acid  is  more  frequently  generated  by  mal-assimila- 
tion  of  saccharine  matters  during  the  digestive  process,  as  was 
first  suggested  by  Prout. 

He  also  first  suggested  the  possibility  of  sugar  being  a  pi'oduct 
of  the  primary  waZ-assimilation  of  farinaceous  matters,  and  thence 
the  origin  of  diabetes  raellitus.  It  is  well  known  that  starch  and 
gum  are  converted  into  sugar  by  the  action  of  acids,  and  equally 
indisputable  that  the  stomach  is  prone  to  acidity  in  diabetes, — a 
clinical  fact  which  accords  with  the  view  advanced  by  Prout. 
But  the  actual  production  of  sugar  during  digestion  in  diabetes 
has  been  established  by  M'Gregor.f 

Claude  Bernard  has  since  apparently  demonstrated  the  constant 
production  of  sugar,  alike  from  azotised  and  unazotised  matters, 
by  the  liver  (in  health),  and  therefore  the  probability  that  this 
organ  is  at  least  one  source  of  sugar  in  diabetes,  by  over-activity 
of  its  function,  in  respect  of  sugar-production.  I  shall  have  occa- 
sion to  revert  to  this  theory,  in  connexion  with  the  agency  of 
respiration. 

Certain  it  is  that  sugar  abounds  in  the  blood  of  diabetic 
patients,  as  shown  by  the  analyses  of  Maitland  and  Ambrosiani. 

Oleaginous  matters  are  probably  generated  freely  by  primary 
mal-assimilation  in  persons  who  have  a  marked  tendency  to 
obesity,  and  thence  the  blood  becomes  surcharged  with  fat.  This 
excess  not  being  relieved  by  secondary  assimilation,  it  accumulates 
in  the  body,  encompassing  and  invading  the  textures  interstitially; 
until  at  length,  usurping  and  occupying  the  place  of  their  proper 


Animal  Chemistry,  &c. 


t  Medical  Gazette,  1837. 
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structural  elements,  it  constitutes  '  degeneration'  by  the  substi- 
tution of  fat ;  yet  the  blood  remains  surcharged  from  its  original 
source  of  continued  production. 

Now,  all  such  morbid  conditions  of  the  blood,  whether  resulting 
from  primary  or  secondary  mal-assimilation,  are  declared  by  certain 
corresponding  conditions  of  the  urine,  which  may  therefore  be 
accepted  as  '  signs '  of  the  blood-diseases  respectively  from  whence 
they  proceed.  But  these  morbid  states  of  the  urine  are  trust- 
worthy signs  only  when  rightly  interpreted.  Lithic-acid  and 
phosphoric-acid  urine,  more  especially,  are  indications  of  corre- 
spondingly different  conditions  of  the  blood,  subject  to  certain 
provisions  and  restrictions  requiring  explanation. 

Lithic  acid  is  eliminated  from  the  blood  by  the  secretion  of  urine 
in  combination  with  some  base — soda,  or  more  commonly  ammonia 
— forming  lithates  of  soda  and  ammonia.  These  salts,  readily  soluble 
in  urine  of  the  temperature  of  the  body,  are  precipitated  only  when 
present  in  excess,  proportionately  to  the  aqueous  portion  of  the 
urine  eliminated,  and  as  the  supersaturated  solution  cools.  They 
then  appear  as  yellowish  or  red  brick- dust  deposits.  Lithic  acid 
may  be  liberated  by  decomposition  of  these  salts,  but  it  occurs 
only  when  some  other  acid  is  present  in  excess  to  replace  the  lithic 
acid  in  combination.  Free  lithic  acid,  being  insoluble,  is  then 
precipitated,  and  appears  as  a  deposit  of  '  red  sand'  in  the  urine, 
which  may  be  further  identified  by  microscopic  examination.  This 
deposit  consists  of  minute  crystals,  having  various  shapes,  of  which 
rhomboidal  crystals  are  the  most  common  (p.  68,  fig.  23). 

Respecting  the  kind  of  acid  by  which  uric  acid  is  thus 
deposited,  Parkes  observes  :*  "  It  does  not  follow  that  the  acidity 
should  be  owing  to  any  single  acid ;  it  is  owing  either  to  an 
augmentation  of  all  the  usual  acids  of  the  urine— the  sulphuric, 
phosphoric,  and  perhaps  the  hippuric,  the  lactic,  and  the  carbonic 
—so  that  the  bases  are  insufiicient  to  neutralize  them,- or  to  the 


*  Composition  of  the  Urine,  in  Health  and  Disease,  and  under  the  action  of 
Remedies,  1860,  p,  218. 
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formation  of  acids  after  emission  of  the  urine — viz.,  probably  the 
lactic,  acetic,  butyric,  or  oxalic. 

"  It  is  of  course  possible  that  the  deposit  of  uric  acid  may  be 
owing,  not  to  excess  of  other  acids,  but  to  absolute  deficiency  of 
alkali :  no  facts  have  yet  been  discovered  on  this  point. 

"  The  two  causes  of  increased  acidity  of  the  urine — excess  of 
normal  acids,  and  formation  of  acid  after  emission — are  sometimes 
in  simultaneous  action.  The  urine  depositing  lithic  acid  without 
lithates  is  not  usually  the  high-coloured,  red,  pigment-loaded 
urine,  but  yellow  and  transparent ;  the  acid  is  deposited  slowly, 
and  without  admixture  with  lithates.  Uroxanthin  (indican)  is 
often  present  in  large  quantity ;  and,  as  Virchow  suggests,  it  may 
more  rapidly  form  acid  than  common  pigment." 

The  practical  issue  of  all  these  considerations  is  this — that  to 
rightly  estimate  the  value  of  '  lithic-acid  urine,'  as  the  sign  of  a 
corresponding  '  morbid  blood-condition/  it  is  necessary  to  discover 
the  total  amount  of  lithic-acid  excreted  from  time  to  time ;  and 
for  this  purpose  we  cannot  trust  any  deposit  thereof,  either  com- 
bined or  free.  The  lithates  may  be  in  excess,  short  of  a  super- 
saturated solution;  and  lithic  acid  itself  becomes  apparent  07ily 
when  the  urine  is  hyperacid  from  other  causes. 

The  total  amount  of  lithic  acid  excreted  can  be  discovered  by 
a  simple  experiment,  devised  by  Golding  Bird.  Let  all  the  urine 
passed  in  twenty-four  hours  be  collected,  well  shaken,  and  a  given 
quantity — say  about  two  ounces — be  mixed  in  a  conical  glass  vessel 
with  about  half  a  drachm  of  hydrochloric  acid.  In  six  or  eight  hours 
crystals  of  uric  acid  are  copiously  deposited  on  the  sides  of  the 
glass.  To  ensure  their  complete  separation,  they  should  be  allowed 
to  repose  for  twenty-four  hours,  and  may  then  be  washed,  dried, 
and  weighed.*  Simple  multiplication  shows  the  whole  amount  of 
uric  acid  secreted  in  the  twenty-four  hours,  without  the  chance  of 
any  considerable  error.  In  estimating  the  pathological  importance 


*  Urinary  Deposits,  ed.  4,  ]853.  See  also  Animal  Chemistry,  &c.,  by  Bence 
Jones,  1850,  p.  53. 
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of  the  result  thus  obtained,  the  healthy  standard  of  quantity 
should  be  remembered ;  and  this  ranges  from  six  to  ten  grains  of 
uric  acid  in  twenty-four  hours. 

The  diagnostic  value  of  'phosphatic  urine/  as  ordinarily 
measured  by  the  amount  of  phosphates  deposited  iu  the  urine,  is 
also  erroneous.  Phosphatic  urine,  in  this  sense,  is  only  an  appear- 
ance, not  a  true  measure  of  the  whole  amount  of  phosphates  present, 
and  of  the  accompanying  *  blood-condition.' 

The  pathological  significance  of  phosphatic  deposits  in  the 
urine  has  been  investigated  more  particularly  by  Dr.  Bence  Jones. 

Of  all  the  phosphates  present,  not  necessarily  deposited,  in  the 
urine,  those  of  soda  are  most  abundant ;  equalling  in  amount  three 
or  four  parts  of  the  whole.  The  earthy  phosphates  of  lime  and 
magnesia  represent  the  remainder.  Phosphatic  urine,  therefore, 
should  rather,  of  the  two,  have  reference  to  the  former  salts. 
But  the  phosphates  of  soda  are  so  very  soluble  in  water  and 
in  acid  or  alkaline  urine,  that  they  are  never  deposited.  In 
this  respect  resembling  the  sulphates  of  potash  or  soda,  any 
excess  of  these  phosphates  remains  concealed.  On  the  con- 
trary, the  phosphates  of  lime  and  magnesia  are  scarcely  soluble 
in  water,  and  nearly  insoluble  in  alkalies,  although  very  soluble 
in  acids,  even  in  acid  phosphate  of  soda.  Therefore,  whenever 
the  urine  becomes  alkaline,  down  go  the  phosphates  of  lime  and 
magnesia.  This  precipitate,  however,  denotes  only  the  quantity 
of  lime  and  magnesia  drawn  from  the  blood,  and  now  appearing  iu 
the  urine.  The  major  portion  of  phosphoric  acid,  being  combined 
with  soda,  remains  xmobserved. 

By  taking  more  lime  or  magnesia  in  the  food,  or  by  adding 
these  bases  to  the  urine,  we  increase  the  amount  of  earthy  phos- 
phates; and  by  a  sufBciency  we  precipitate  all  the  phosphoric  acid 
in  combination  with  them,  thus  leaving  no  phosphate  of  soda  in 
solution.  Conversely,  if  we  could  abstract  all  the  lime  and  mag- 
nesia, no  precipitate  would  appear  by  adding  alkalies,— in  which, 
as  well  as  acids,  phospliatc  of  soda  is  soluljle,— though  there 
remained  a  great  excess  of  phosphate  of  soda  concealed  in  solution. 
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But  if  lime  and  magnesia  are  present,  as  usual,  in  the  urine,  a 
portion  of  the  phosphoric  acid  appears  in  combination  with  them, 
forming  a  deposit  of  these  phosphatic  salts  whenever  the  urine 
becomes  alkaline,  in  which  they  are  insoluble.  Hence  the  more  ap- 
propriate name,  alkaline  urine,  suggested  by  Dr.  Bence  Jones,  rather 
than  phosphatic  urine,  as  ordinarily  understood,  which  represents 
merely  the  amount  of  lime  and  magnesia  present  in  combination 
with  phosphoric  acid.  If  regarded  from  this  latter  point  of  view, 
the  term  'phosphoric  diathesis'  should  be  extended  to  denote  an 
increase  in  the  total  amount  of  phosphates,  alkaline  and  earthy ; 
or,  if  limited  to  one  phosphate,  it  ought  to  denote  alkaline  phos- 
phate, it  being  proportionately  four  or  five  times  more  abundant 
than  earthy  phosphates  in  the  urine  :  moreover,  the  term  earthy 
diathesis  (as  indicated  by  the  urine),  if  used  at  all,  ought  to 
signify  urine  which  really  contains  an  excess  of  lime  and  magnesia, 
and  not  the  precipitation  (it  may  be  of  only  a  small  quantity)  of 
these  earthy  salts,  the  urine  having  lost  its  healthy  property  of 
retaining  them  in  solution  on  becoming  alkaline. 

In  short,  alkalescence  of  the  urine  and  increase  in  the  total 
amount  of  phosphates  have  no  relation  of  any  kind  to  each  other. 
They  are  quite  distinct,  and,  indeed,  rather  opposite  states. 

Supposing  alkalinity  of  the  urine  to  be  due  to  fixed  alkali — as 
potash  or  soda — the  phosphate  of  lime  and  the  phosphate  of 
magnesia  are  immediately  deposited,  and  appear  as  a  '  white  sand.' 
Submitted  to  microscopic  examination,  these  salts  are  seen  to 
consist  of  amorphous  particles,  or  small  round  globules  (p.  68, 
fig.  25),  and,  occasionally  only,  prismatic  crystals  with  oblique  or 
dihedral  summits.  According  to  Hassall's  observations,*  crystal- 
lized phosphate  of  lime  is  common,  much  more  so  indeed  than 
amorphous  phosphate,  which  he  regards  as  unusual. 

This  white  deposit  and  coexisting  alkaline  condition  of  the 
urine  occur  whenever  an  excess  of  fixed  alkali,  or,  what  is  equiva- 
lent, a  deficient  proportion  of  acid,  is  taken  in  the  food.  The 


Lancet,  1850,  vol.  i.,  and  Mcd.-Chir.  Trans.,  vol.  xxxvi. 
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urine  is  secreted  alkaline,  and  deposits  its  earthy  phosphates  in 
greater  or  less  abundance,  according  to  the  quantity  of  lime  and 
magnesia  present. 

Not  to  be  misled  by  an  alkaline  condition  of  the  urine  from 
fixed  alkali,  it  is  most  important  to  know  and  remember  that  the 
acidity  of  healthy  urine  varies  considerably  during  the  diurnal 
period.  According  to  the  observations  of  Dr.  Bence  Jones,  con- 
firmed by  those  of  Dr.  W.  Roberts,  it  is  inversely  to  the  acidity 
of  the  stomach.  During  digestion,  when  some  acid,  probably 
the  hydrochloric,  is  being  secreted  by  the  stomach,  an  equivalent 
amount  of  soda  or  potash,  previously  in  combination,  must  remain 
as  free  alkali  in  the  blood,  rendering  it  proportionately  more  and 
more  alkaline.  Accordingly,  the  urine  becomes  less  and  less  acid, 
and  perhaps  eventually  decidedly  alkaline.  When  acid  ceases 
to  flow  into  the  stomach,  and  any  superfluous  portion  which 
had  been  secreted  is  reabsorbed,  the  blood  regains  its  former 
average  degree  of  alkalescence ;  the  urine  also  is  secreted  less 
and  less  alkalescent,  and,  becoming  acid,  its  acidity  rises  until  the 
next  meal,  when  the  highest  degree  of  acidity  is  attained.  If  no 
food  be  taken,  this  condition  of  urine  remains  stationary  for  about 
twelve  hours ;  immediately  after  a  meal,  its  acidity  again  falls,  and 
gradually  approaches  an  alkaline  reaction.*  Examined  at  such  time, 
alkalinity  of  urine  might  inadvertently  be  regarded  as  a  morbid 
condition ;  but  examination  of  another  and  another  sample  excreted 
some  time  after  a  meal,  when  the  process  of  digestion  is  com- 
pleted, corrects  this  suspicion ;  the  urine  thenceforth  is  found  more 
and  more  acid  prior  to  the  next  meal,  when  the  alkaline  retro- 
gression supervenes. 

This  alternation  of  digestion,  with  approaching  alkalescence  of 
urine,  and  restoration  of  acidity  on  completion  of  digestion,  in- 
validates the  result  of  any  one  examination  of  the  urine.    A  mixed 


*  See  adverse  observations  by  Dr.  Julius  Vogel;  A  Guide  to  the  Analysis  of 
the  Urine,  by  C.  Neubaucr  and  J.  Vogel,  ed.  4.  Translated  for  New  Syd.  Soc., 
by  W.  A.  Markham,  1863,  p.  290. 
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sample  of  the  whole  amount  of  urine  excreted  during  the  twenty- 
four  hours  will  give  its  average  condition. 

If  volatile  alkali — as  carbonate  of  ammonia — be  the  occasion 
of  alkaline  urine,  then  the  deposit  consists  of  the  ammoniaco- 
magnesian  phosphate,  together  with  some  phosphate  of  lime ;  the 
former  appearing  in  the  form  of  transparent  prismatic  crystals,  or 
of  foliaceous,  penniform,  or  stellar  crystals  (p.  68,  fig.  25).  The 
two  latter  are  phosphate  of  lime.  (Hassall.*) 

This  deposit  occurs  whenever  phosphates  are  deposited  in  con- 
nexion, with  an  inflamed  state  of  the  mucous  membrane  of  the 
bladder,  the  ammonia  being  supplied  by  the  decomposition  of 
urea,  which  constituent  of  the  urine  may  be  regarded  as  carbonate 
of  ammonia,  plus  two  atoms  of  water.  Whether  urine  is  ever 
secreted  ammoniacal  appears  doubtful;  without  doubt,  however, 
it  may  become  so,  after  emission,  by  decomposition  of  the 
urea.  This  source  of  the  ammonia  present  in  the  phosphate  then 
formed  was  first  clearly  perceived  by  Lecanu,  and  has  since  been 
explicitly  pointed  out  by  Owen  Rees.  The  decomposition  of  urea 
is  efiected  apparently  by  the  mucus  acting  as  a  ferment,  which  is 
always  more  freely  secreted  by  an  inflamed  mucous  membrane,  as 
in  pyelitis  and  cystitis.  Ammouiaco-magnesian  phosphate,  con- 
sisting of  its  characteristic  crystals,  is  abundantly  deposited ;  and 
equally  so,  a  white  tenacious  substance,  that  can  be  drawn  into 
skeins  of  considerable  length.  It  is  said  to  consist  of  pus- 
globules,  they  having  become  adherent  under  the  action  of  ammo- 
niacal urine.  Thence  the  phosphate  above  mentioned,  together 
with  granules  of  phosphate  of  lime,  are  involved  in  one  gela- 
tinous mass.  This  mixed  deposit  is  frequently  witnessed  in  cases 
of  paralysis  aflTecting  the  bladder,  which  then  assumes  a  condition 
bordering  on  inflammation. 

Now,  all  the  phosphates  are  dissolved  by  acids — unlike  coagu- 
lated albumen  ;  and  remain  unaflected  by  heat — unlike  the  lithates ; 
but  the  following  points  of  contrast  distinguish  the  two  kinds  of 
alkaline  urine — the  ammoniacal  from  that  caused  by  fixed  alkali. 


*  Lancet,  1850,  vol.  i. 
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Ammoniacal  urine  effects  no  change  in  blue  litmus  paper  until 
it  dries,  when  the  pink  colour  immediately  appears.*  Urine 
becoming  alkaline  during  digestion,  i.e.  from  fixed  alkali,  turns 
pink  paper  blue,  which  remains  so  when  dry.  Ammoniacal  urine 
deposits  crystals  of  phosphate  of  ammonia  and  magnesia,  while 
urine  otherwise  alkaline,  from  fixed  alkali^  deposits  an  amorphous 
powder  of  phosphate  of  lime.  The  former  deposit  is  associated 
with  mucus  and  pus ;  the  latter  with  mucus  only,  and  rarely  in 
great  quantity.  Ammoniacal  urine  is  constantly  alkaline;  that 
from  fixed  alkali  is  only  occasionally  alkaline,  i.e.  at  particular 
periods  of  the  day.  Ammoniacal  urine  is  a  sign  of  local  disease — 
inflammation  of  the  urinary  mucous  membrane;  whereas  alka- 
lescence from  fixed  alkali  is  a  sign  of  a  more  general  disorder. 


i.e.  indigestion. 


Guided  by  these  characters,  we  can  detect  and  discriminate 
the  kind  of  alkali  present  in  the  urine,  and  its  source.  Yet 
sucb  diagnosis,  founded  on  the  kind,  and  even  the  amoimt, 
of  phosphatic  salts  deposited  by  the  urine,  signifies  nothing  con- 
cerning the  total  amount  of  phosphates  excreted  from  the  blood. 
The  non-appearance  of  phosphates  does  not  imply  their  absence, 
and  their  appearance  is  no  measure  of  the  total  amount  present. 
The  question,  therefore,  an  all-important  one,  presses,  whether 
an  excess  of  phosphates  is  accumulating  in  the  '  blood,'  consequent 
on  some  perversion  of  nutrition  or  digestion,  and  constituting  the 
true  '  phosphoric  diathesis '?  Mere  inspection  of  the  urine  may 
disclose  nothing  respecting  this  constitutional  morbid  condition;  and 
should  the  urine  be  alkaline,  we  then  discover  merely  the  amount 
of  earthy  bases— lime  and  magnesia  excreted  in  combination  with 
phosphoric  acid,  and  deposited.  But  this  deposit  of  phosphatic  salts 
contains  only  part  of  the  whole  phosphoric  acid  present.  By  far  the 
greater  portion  remains  concealed  in  the  soluble  phosphate  of  soda, 
which  is  never  spontaneously  precipitated  under  any  circumstances. 

To  determine  the  whole  amount  of  phosphoric  acid  eliminated, 


*  See  Trans,  of  the  Chemical  Society,  vol.ii.,  p.  2'M,  communication  by  Bcncc 
Joucs. 
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it  is  necessary  to  ascertain  the  amount  of  this  alkaline  phosphate, 
as  well  as  that  of  the  earthy  phosphates.  Both  together  represent 
the  phosphoric  diathesis. 

For  this  purpose  the  following  experimental  process  is  recom- 
mended by  Bence  Jones : — About  1000  grains  of  urine  are  to  be 
weighed,  and  the  earthy  phosphates  precipitated  by  pure  ammonia, 
free  from  carbonate.  These  should  be  filtered,  washed  with  ammo- 
niacal  water,  and  heated  to  redness ;  adding  at  last  a  drop  or  two 
of  nitric  acid.  The  amount  of  earthy  phosphates  is  determined 
by  weighing  the  residue.  The  alkaline  phosphates  are  estimated 
by  taking  about  500  grains  of  urine,  adding  an  excess  of  chloride 
of  calcium,  and  then  pure  ammonia.  Thus  all  the  phosphoric 
acid  is  precipitated  as  phosphate  of  lime.  This  is  to  be  filtered, 
well  washed,  and  the  filter  and  the  precipitate  burnt  with  a  drop  or 
two  of  nitric  acid.  If  the  filtration  has  been  slow,  it  is  necessary 
to  redissolve  the  residue  in  a  platinum  crucible  by  hydrochloric 
acid,  and  to  reprecipitate  by  pure  ammonia,  when  the  filtration 
will  take  place  very  rapidly.  After  being  burnt,  the  crucible  is 
weighed,  and  by  deducting  the  previously  determined  earthy 
phosphates,  the  difference  may  be  taken  as  the  amount  of  alkaline 
phosphate.* 

'  Oxalate  of  lime  in  the  urine  '  is  of  very  frequent  occurrence ; 
so  much  so,  that  its  presence  cannot  be  regarded  as  signifying  a 
'  morbid  blood-condition,-"  excepting  in  respect  of  the  quantity 
secreted.  A  few  minute  crystals  are  quite  compatible  with  health ; 
while  large  crystals  in  large  quantity,  and  persisting  for  a  consider- 
able period,  indicate  such  morbid  condition. 

This  salt  can  be  readily  detected  in  the  urine,  and  recognised. 
It  is  scarcely  ever  deposited,  and  then  only  as  minute,  colourless, 
transparent,  hempseed  concretions;  it  nearly  always  remains 
diffused  in  the  urine,  yet  readily  discovered  by  the  microscope, 
provided  only  suflB.cient  time  has  elapsed  after  emission  of  the 
urine  subjected  to  examination.    Not  less  than  twenty-four  hours 


*  See  Phil.  Trans.,  1845,  p.  365. 
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are  necessary — according  to  Bence  Jones — to  insure  the  formation 
of  crystals,  if  oxalate  of  lime  be  present.  The  crystals  then  dis- 
covered are  very  characteristic.  They  occur  in  three  forms  :  most 
commonly  as  octahedra,  first  observed  by  Golding  Bird,  or  as 
hour-glass  or  dumb-bell  shaped  crystals ;  and  occasionally  in  the 
shape  of  small,  red  blood-globules,  which  are  probably  the  earliest 
stage  of  dumb-bell  oxalate  (p.  68,  fig.  24). 

The  urine  itself  is  free  from  deposit,  although  usually  clouded 
with  an  abundance  of  epithelium ;  and  its  colour  is  a  fine  amber 
hue,  somewhat  resembling  the  bright  golden  sherry  colour  of 
lithic  acid  urine,  contrasting  with  the  pale  whey-like  urine  of 
earthy  phosphates,  or  the  turbid  orange  brown  of  ammoniacal 
urine,  which,  moreover,  exhibits  an  iridescent  pellicle  on  its 
surface,  and  is  ropy  and  fetid. 

The  following  observations  by  Golding  Bird,  respecting  the 
composition  of  oxalic  acid  urine,  relate  to  the  circumstances  under 
which  it  occurs. 

In  rather  more  than  one-third  of  the  cases  examined,  uric 
acid  or  urates  existed  in  large  excess,  forming  the  greater  bulk 
of  the  existing  deposit.  In  all  there  existed  a  greater  proportion  of 
urea  than  in  healthy  urine  of  the  same  density ;  and  in  nearly  30 
per  cent,  of  the  cases,  so  large  a  quantity  of  urea  was  present,  that 
the  fluid  crystallized  into  a  solid  mass  by  adding  nitric  acid.  The 
urate  of  ammonia  found  in  the  deposits  of  oxalic-acid  urine  is 
occasionally  tinted  with  a  pink  hue.  An  excess  of  phosphate 
frequently  accompanies  the  oxalate.  The  presence  of  sugar  in  the 
specimens  examined  was  exceptional. 

Prout  regarded  the  oxalic-acid  diathesis  as  a  substitute  for 
that  of  lithic  acid,  the  former  being  preceded  and  followed  by  the 
latter.  Liebig  demonstrated  the  intimate  relation  of  lithic  acid 
to  urea  and  oxalate  of  lime ;  the  two  latter  having  been  formed 
artificially  from  the  former  ;  and  this  conversion  of  lithic  acid  was 
shown  by  Wohler's  experiments  to  take  place  in  the  bodies  of 
animals. 

Oxalic-acid  urine — properly  so  called  from  the  quantity  of  this 
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acid  excreted — is  therefore  an  expression  of  many  morbid  conditions. 
Taking  patients  indiscriminately  in  an  hospital,  Bence  Jones  con- 
cludes that  oxalate  of  lime  is  notably  present  in  the  urine  in  nearly 
one  out  of  three.  Diseases  of  many  kinds,  and  of  opposite  cha- 
racters, are  apparently  conducive  to  this  result :  indigestion,  es- 
pecially if  attended  with  flatulence,  and  in  cases  also  where  no 
indigestion  was  ever  experienced ;  skin  diseases,  and  in  cases 
where  the  skin  was  never  aff'ected;  in  acute  rheumatism,  acute 
gout,  fever,  and  in  diseases  of  women  and  children. 

'  Sugar  in  the  urine '  is  the  expression  of  another  'morbid  blood- 
condition,^  resulting  either  from  primary  or  secondary  mal-assimi- 
lation,  or  from  both  combined  in  operation,  and  possibly  also  due 
to  the  liver.  Saccharine  matter  is  occasionally  present,  as  a  mere 
trace,  in  healthy  urine ;  but  any  more  obvious  quantity,  and  per- 
sisting, is  abnormal.  The  constant  presence  of  sugar  in  any 
notable  quantity,  rather  than  its  absolute  amount,  is  the  diagnostic 
sign  of  consequence  to  the  practitioner,  and  therefore  to  detect 
the  presence  of  sugar  is  the  object  he  has  in  view. 

Diabetic  sugar  is  that  of  the  grape ;  it  is  excreted  in  quan- 
tities from  1  lb.  to  3  lbs.  or  more  during  the  twenty-four  hours, 
so  that  in  a  few  months  a  patient  may  pass  more  than  his  own 
weight  of  sugar.  Of  course  urine,  thus  impregnated,  has  a  sweet 
smell  and  taste,  and  a  high  specific  gravity,  averaging  1040. 
Owing  to  the  diuretic  property  of  sugar,  urine  is  secreted  in  enor- 
mous quantities,  as  much  as  one  hundred  ounces,  two  hundred 
ounces,  four  hundred  ounces,  or  more  being  passed  in  twenty-four 
hours.  This  sugar  readily  crystallizes  from  the  urine,  and  appears 
as  an  efflorescence  on  whatever  clothing,  &c.,  any  of  it  chances  to 
dry.  The  urine  itself  is  clear,  of  a  pale  straw  or  greenish  tint, 
and  contains  usually  rather  more  than  less  of  the  ordinary  con- 
stituents of  urine.  But  the  continued  secretion  of  sugar  in 
notable  quantity  is  the  grand  characteristic  of  diabetic  urine. 

To  detect  this  morbid  condition  in  its  infancy,  certain  tests, 
more  delicate  even  than  the  production  of  crystals,  can  be  applied 
with  signal  success. 
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The  fenTneniation  test  is  easily  applied.  Add  a  small  quan- 
tity of  yeast  to  some  of  the  suspected  urine  in  a  saucer ;  invert 
a  test-tube  filled  with  this  mixture,  and  stand  it  in  the  saucer  • 
then  place  the  whole  in  a  warm  room.  If  sugar  be  present, 
fermentation  soon  begins,  and  bubbles  of  carbonic  acid  rising 
in  the  tube  accumulate  and  depress  the  fluid.  Minute  fungoid 
growths  also  are  developed,  which  can  be  seen  with  the  aid  of  the 
microscope.  Another  fungus — penicilium  glaucum — the  mildew 
that  overspreads  decaying  vegetable  or  animal  matter,  and  which 
may  appear  in  Tiow-saccharine  urine,  is  apt  to  be  mistaken  for  this 
'yeast-plant' — torula  cerevisia.  Their  distinctive  microscopic 
characters  have  been  depicted  by  Dr.  Hassall.* 

Certain  chemical  tests  are  more  conclusive.  They  all  depend 
on  the  facility  with  which  the  composition  of  diabetic  sugar  is 
changed ;  and  this  can  be  readily  effected  by  salts  of  copper,  and 
by  alkalies. t  Full  directions  for  the  successful  application  of  these 
tests  are  given  in  Golding  Bird's  work;]:  the  following  particulars, 
however,  are  essential  to  our  purpose — the  early  and  exact  detec- 
tion and  discrimination  of  diabetic  urine  : — 

Trommer's  test : — Add  to  the  suspected  urine  in  a  large  test- 
tube  just  enough  of  a  solution  of  sulphate  of  copper  to  commu- 
nicate a  faint  blue  tint.  A  slight  deposit  of  phosphate  of  copper 
generally  falls.  Liquor  potassJE  must  then  be  added  in  great  ex- 
cess ;  a  precipitate  of  hydrated  oxide  of  copper  first  falls,  which 
redissolves  in  the  excess  of  alkali,  if  sugar  be  present,  forming 
a  blue  solution  like  ammoniuret  of  copper.  On  gently  heating 
the  mixture  to  ebullition,  a  deposit  of  red  suboxide  of  copper  falls 
if  sugar  be  present. 

Capezzuoli's  test :— Add  a  few  grains  of  blue  hydrated  oxide 
of  copper  to  urine  in  a  conical  glass  vessel,  and  render  the  whole 
alkaline  by  adding  liquor  potassse.'    If  sugar  be  present,  the  fluid 


*  The  Urine  in  Health  and  Disease,  1803,  pp.  349-151. 
t  Sec  Med.-Chir.  Review,  January,  1853.    Lionel  Beale. 
+  Urinary  Deposits. 
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assumes  a  reddish  colour^  and  in  a  few  hours  the  edge  of  the  oxide 
deposit  acquires  a  yellow  colour^  which  gradually  extends  through 
the  mass,  owing  to  the  reduction  of  the  oxide  to  a  metallic  state 
(suboxide  ?) 

Moore's  test : — Place  in  a  test-tube  about  two  drachms  of  the 
suspected  urine,  and  add  nearly  half  its  bulk  of  liquor  potassse. 
Heat  the  whole  over  a  spirit-lamp,  and  allow  active  ebullition  to 
continue  for  a  minute  or  two ;  the  previously  pale  urine  will  be- 
come of  an  orange-brown  or  even  bistre  tint,  according  to  the 
proportion  of  sugar  present.  The  subsequent  addition  of  an  acid 
generally  causes  the  evolution  of  an  odour  of  boiling  molasses. 
Should  the  liquor  potassse  contain  lead,  a  dark  coloftr  is  produced 
by  the  sulphur  in  the  urinary  excretion  acting  on  it,  which  might 
lead  one  to  suspect  the  presence  of  sugar  when  none  exists — a 
source  of  error  first  pointed  out  by  Owen  Rees.  Hence  it  is 
important  to  preserve  the  test-solution  in  bottles  of  green  glass 
free  from  lead. 

Diabetes  mellitus  is  the  expression  sometimes  used  for  that 
disease  whereof  sugar  in  the  urine  is  the  sign ;  and  this  attributive 
title  seems  necessary  to  distinguish  ordinary  diabetes  from  a 
variety  contra-designated  Diabetes  insipidus.  In  the  former,  fari- 
naceous matters  are  probably  converted  into  dextrin,  and  thence 
at  once  into  grape-sugar ;  but  there  is  some  reason  to  believe  that 
this  succession  of  metamorphoses  may  be  interrupted,  and  that  an 
insipid  sugar  is  then  formed  intermediately  between  dextrin  and 
sugar  of  milk  (Bence  Jones).  This  tasteless  sugar  resembles 
sugar  of  milk,  differing  from  it  in  not  giving  rise  to  mucic  acid 
and  in  undergoing  fermentation.  It  can  be  converted  into  grape- 
sugar  by  the  action  of  acids. 

Diabetes  insipidus  has  received  other  names — Polydipsia 
(Becquerel),  Diuresis  and  Hydruria  (Willis).  The  secretion  thus 
signified,  of  a  large  quantity  of  watery  urine,  is  probably  a  distinct 
disease.  Aqueous  diabetes  commonly  occurs  in  connexion  with 
hysteria ;  and  the  term  hydruria  distinguishes  it  from  azoturia, 
of  which  disease  an  excessive  excretion  of  U7'ea  is  the  prevailing 
characteristic.    The  absolute  amount  of  urea  excreted   in  the 
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twenty-four  hours  may  be  increased  in  hydruria;  no  sample,  how- 
ever, of  such  urine  contains  its  normal  proportion  to  the  water 
secreted.  Prout  restricts  the  term  azoturia  to  the  possible  excre- 
tion of  a  great  excess  of  urea,  while  the  water  and  other  urinary 
constituents  are  not  increased.  This  is  a  rare  disease,  altliouffh 
the  urea  is  increased  in  pyrexia. 

All  the  foregoing  conditions  of  urine  have  reference  to  those 
blood-diseases  which  result  either  from  perversions  of  nutrition, 
or  of  the  functions  of  the  digestive  organs,  or  from  both ;  and 
■which  manifest  themselves  by  these  morbid  states  of  the  urinary 
excretion,  they  being  in  their  turn  signs  of  the  existing  blood- 
disease.  The  kidneys  are  merely  the  channels  through  which  the 
noxious  matter,  whatever  it  be,  is  excreted  from  the  blood. 

But  the  kidneys  themselves  may  be  at  fault ;  they  are  liable  to 
undergo  certain  structural  changes,  whereby  some  one  (or  more)  of 
the  urinary  constituents  ordinarily  excreted  is  retained  in  the 
blood,  and  thus  adding  a  noxious  matter  thereto,  gives  rise  to  its 
own  peculiar  blood-disease.  In  any  such  case,  also,  the  morbid  state 
of  the  urinary  excretion  is  the  sign  of  that  structural  change  which 
the  kidneys  are  undergoing  or  have  already  undergone.  These 
organs,  and  the  blood-disease  induced,  stand  in  the  relation  of 
cause  and  effect,  while  the  peculiar  state  of  the  urine  is  the  sign 
of  the  particular  cause  in  operation.    T  allude  chiefly  to  conges- 
tion of  the  kidneys  causing  suppression  of  urine,  and  to  their 
fatty  and  granular  degeneration— Bright's  disease,  originating  a 
certain  blood-disease  by  the  retention  of  urea  and  excretion  of 
albumen,  as  manifested  by  corresponding  changes  in  the  urine 
secreted— viz.,  the  absence  or  diminished  proportion  of  urea,  and 
the  presence  of  albumen  in  variable  quantity. 

The  persistence  of  this  morbid  state  of  the  urine  is  the  visible 
sign  of  one  or  other  of  the  structural  changes  alluded  to,  and  its 
absence  is  almost  conclusive  proof  that  no  such  structural  disease 
has  taken  place.  In  other  words,  Bright^s  disease  is,  with  rare 
exceptions,  invariably  accompanied  with  albuminous  urine;  and 
this  condition  of  urine  persisting  is  a  sure  sign  of  Bright's  disease, 
and  of  no  other. 
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It  therefore  behoves  us  to  inquire  more  particularly  into  the 
composition  and  characters  of  albuminous  urine,  and  learn  how  it 
can  be  early  and  exactly  detected  and  discriminated. 

Respecting  the  altered  composition  of  such  urine,  two  facts  are 
of  leading  importance, — the  constant  draining  away  of  albumen,  as 
if  it  were  excrementitious,  whereas  the  proportions  of  urea  and 
water  are  both  diminished.  These  changes  coincide  with  the  early 
stage  of  Bright's  disease.  The  urine  is  scanty,  owing  to  the  dimi- 
nished proportion  of  water,  and  has  a  smoky-brown  colour ;  is  of 
low  specific  gravity,  averaging  1014 — by  abstraction  of  the  urea, 
and  easily  froths — owing  to  the  presence  of  albumen.  Subse- 
quently, it  becomes  more  abundant,  even  approaching  to  diuresis, 
is  pale  and  opalescent,  and  contains  far  less  albumen ;  but  its 
specific  gravity  declines  more  and  more,  down  perhaps  to  1004. 
The  solid  urinary  constituents,  amounting  in  health  to  about  68 
parts  in  1000  of  urine,  in  Bright's  disease  decline  to  14,  12,  or  6 
parts  in  1000. 

All  these  changes  are  reflected  in  the  blood.  Analysis  dis- 
covers a  large  accumulation  of  water  —  tending  to  dropsical 
eff'usions,  the  retention  of  urea,  and  a  diminished  proportion  of 
albumen,  together  with  a  rapid  decrease  of  the  red  particles  of 
the  blood.  "I  am  acquainted,"  writes  Dr.  Christison,  "with  no 
natural  disease,  at  least  of  a  chronic  nature,  which  so  closely 
approaches  hemorrhage  in  its  power  of  impoverishing  the  red 
particles  of  the  blood." 

No  other  very  marked  changes  occur.  Subjoined  are  the 
results  of  Franz  Simon's  observations,  as  quoted  by  Owen  Rees.* 

BLOOD. 

"Water.  Fibrin.         Corpuscles.      Solids  of  Serum. 

Health   .  .  775-7    3-8    137-1    83-4 

Albuminuria  808-3    3-0    133-9    54-8  (1) 

859-2    8-2    75-5    57-2  (2) 

855-5    4-5    42-7    97-3  (3) 


*  Nature  and  Treatment  of  Diseases  of  the  Kidney,  connect  ed  with  Albuminous 
Urine— Morbus  Brighfcii,  1850. 
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(1.)  A  man  aged  55.— First  stage  of  granulation,  anasarca: 
tirea  in  blood. 

(2.)  A  man  aged  44. — First  stage,  more  advanced  than  (1) 
anasarca,  pneumonia  :  urea  in  blood. 

(3.)  A  man  aged  23. — Advanced  granulation,  after  scarlatina. 

It  would  appear  that  the  proportion  of  fibrin  scarcely  varies 
from  that  of  health,  unless  acute  inflammation  supervenes  and 
complicates  the  original  disorder,  as  in  Case  2. 

The  presence  of  albumen  in  the  urine  is  easily  discovered 
and  readily  distinguished,  provided  only  certain  precautions  be 
observed  in  making  the  examination.  They  relate  either  to  the 
chemical  composition  of  the  urine  submitted  to  examination,  or  to 
the  tests  employed ;  chiefly,  these  precautions  have  reference  to 
the  urine  itself. 

Albuminous  urine  is  not  merely  a  solution  of  albumen.  So 
far  as  it  alone  is  concerned,  by  applying  heat  to  such  urine,  the 
albuminous  portion — white  of  egg — begins  to  coagulate  at  160° 
Fahr.  and  gradually  solidifies  as  the  temperature  rises  to  212°. 
But  this  urine  contains  other  ingredients,  and  their  variations  in 
quantity  interfere  with  the  coagulation  of  the  albumen. 

Thus,  if  the  urine  be  alkaline,  or  even  neutral,— whether 
from  the  presence  of  volatile  alkali,  carbonate  of  ammonia,  or 
from  fixed  alkali,  as  soda,— either  alkali  will  combine  with  albumen, 
and  neither  of  the  resulting  compounds  being  coagulable  by  heat, 
the  urine  remains  clear  when  heat  is  applied.  The  albumen  is 
not  discovered,  although  perhaps  abundant.  Or  again,  if  an 
opposite  condition  exists— should  the  urine  be  over-acid,  from 
the  presence  of  a  free  acid,  as  the  acetic  or  hydrochloric,  it 
will  combine  with  albumen,  and  the  acetate  and  hydrochlorate 
(of  albumen)  being  uncoagulable  by  heat,  the  urine  remains  clear 
when  heated.    The  albumen  is  concealed. 

Supposing,  however,  that,  on  the  application  of  heat,  a  white 
flaky  precipitate  does  fall,  resembling  albumen,  it  may  not  be 
albumen.  Earthy  phosphates  are  likewise  precipitated  by  heat. 
To  distinguish  between  these  two  deposits— phosphates  and  coagu- 

QQ 


594 


PRINCIPLES  OF  SURGERY. 


lated  albumen,  as  well  as  to  evolve  albumen  concealed  by  an 
alkaline  or  over-acid  state  of  the  urine, — heat  having  been 
applied,  nitric  acid  (strong)  should  then  be  dropped  into  the  test- 
tube  containing  supposed  albuminous  urine.  If  the  deposit  be 
phosphates,  they  are  redissolved ;  if  albumen,  it  is  more  firmly 
coagulated. 

Nitric  acid  unaided  will  precipitate  albumen,  but  it  also 
liberates  lithic  acid  from  the  lithates,  and  combines  with  urea ; 
when,  therefore,  either  of  these  constituents  is  present  in  excess, 
a  brown  deposit  of  lithic  acid  or  nitrate  of  urea  forms,  and 
disguises  the  albumen.  Both  precipitates,  however,  together  with 
the  lithates,  are  redissolved  by  heat,  which,  on  the  contrary,  dis- 
closes albumen. 

In  short,  heat  clears  off  any  difficulty  arising  from  lithic  acid, 
the  lithates,  and  urea ;  nitric  acid  clears  off  any  difficulty  arising 
from  the  (earthy)  phosphates,  at  the  same  time  liberating  and 
evolving  albumen  from  any  prevailing  alkaline  or  mineral  acid 
condition. 

Nitric  acid,  in  respect  of  its  behaviour  to  albumen,  disputes 
with  heat  the  privilege  of  disclosing  the  presence  of  this  abnormal 
constituent  of  urine.  Nitric  acid  unites  with  albumen,  forming 
what  may  be  called  nitrate  of  albumen,  which  is  not  coagulable 
by  heat.  Consequently,  if  only  just  so  much  acid  be  added  to  albu- 
minous urine  as  shall  combine  with  all  the  albumen  present,  and 
form  this  nitrate,  none  of  the  albumen  will  appear  when  heated. 
Nitrate  of  albumen  being  insoluble  in  nitric  acid,  appears  when 
more  acid  is  added ;  but  is  again  redissolved  on  the  addition  of 
an  excess  of  acid.  The  happy  medium  quantity  of  acid  is  neces- 
sary to  exhibit  albumen, — not  just  an  equivalent,  which  com- 
bining with  the  whole  amount  present,  renders  it  insoluble, 
although  heated ;  this  would  be  too  small  a  proportion  of  acid ; 
while  an  excess — above  that  proportion  in  which  the  nitrate  of 
albumen  is  insoluble — redissolves  it. 

To  strike  the  balance,  and  moreover  obviate  all  other  possible 
difficulties  to  which  I  have  referred,  the  right  method  of  examin- 
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ing  supposed  albuminous  urine  is  simply  this  : — Pour  a  small 
quantity — say  a  fluid  drachm — of  the  urine  into  a  test-tube ;  heat 
it  to  the  boiling  point,  and  then  drop  in  two  or  three  drops  only 
of  strong  nitric  acid.  If  phosphates  have  been  precipitated  by  the 
heat  applied,  they  will  be  redissolved,  and  the  white  flakes  of 
coagulated  albumen  appear  more  clearly.  On  being  allowed  to 
stand,  it  will  subside  in  the  tube,  leaving  the  urine  above  clear ; 
thus  defining  the  amount  of  albumen  present  in  any  given  quantity 
of  urine  examined.  '  ' 

In  the  course  of  Bright's  disease,  other  matters  come  away 
in  the  urine  besides  albumen.  The  kidneys  are  undergoing  struc- 
tural changes,  and  fibrinous  or  waxy  casts  of  the  urinary  tubules, 
epithelial  cells  therefrom,  &c.,  represent  the  progress  of  textural 
degeneration.  These  objects  can  only  be  discovered  by  examina- 
tion with  the  microscope.  They  are  fully  described  in  a  recent 
work  by  Dr.  Basham.*  The  characters  of  albuminous  urine — 
microscopically  and  chemically  considered,  in  connexion  with  the 
structural  changes  of  the  kidney  subject  to  Bright's  disease,  and 
other  diseases — have  been  viewed  in  relation  to  diagnosis  by  Dr. 
George  Johnson.t  For  the  general  mode  of  examining  urine,  full 
directions  are  given  by  Bence  Jones. J  A  simple  and  practical 
method  of  analysing  blood  and  urine  is  that  described  by  Owen 
Rees  :§  respecting  the  latter  only,  a  complete  guide  to  its  analysis 
has  been  furnished  by  Thudichum,  under  the  title  "  Pathology 
of  the  Urine"  (1858).  Its  examination,  microscopically  as  well 
as  chemically,  has  been  fully  considered  by  Lionel  Beale.|| 

Turning  from  this  to  other  excretions, — considered  with  regard 
to  the  etiology  of  blood-diseases, — the  sweat  being  complementary 
to  the  excretion  of  urine,  comes  next  iu  order.    While,  however. 


*  Dropsy  connected  with  Disease  of  the  Kidney— Morbus  Brightii,  &c., 
ciated  with  Albuminous  and  Purulent  Urine,  1858. 

f  Diseases  of  the  Kidney,  &c.,  1852. 
X  Animal  Chemistry. 
§  Analysis  of  the  Blood  and  Urine,  in  Health  and  Disease,  1845. 
II  Urine,  Urinary  Deposits,  and  Calculi,  1861. 
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much  is  known  respecting  the  structure  and  functions  of  the  sudo- 
riparous glands,  chiefly  by  the  researches  of  Purkinje,  Breschet, 
and  E-oussel  de  Vauzeme,  little  can  be  said  specially  respecting 
this  glandular  system  in  its  causative  relation  to  morbid  conditions 
of  the  blood ;  thus  aff'ording  another  proof,  if  more  be  necessary, 
of  the  incompetency  of  Physiology  to  predetermine  anything  in 
Pathology.  The  latter  must  be  founded  on  independent  observa- 
tion ;  and  in  respect  of  the  sudoriparous  glands,  their  pathology 
has  not  yet  been  separately  investigated.  Arrest  of  the  function 
of  these  glands — checked  perspiration — has  hitherto  been  observed 
only  in  connexion  with  febrile  diseases  ;  "  but,"  remarks  Erasmus 
Wilson,*  "  it  is  probable  that  the  perspiratory  secretion,  like  that 
of  other  secerning  glands,  may  be  diminished  and  checked,  as  a 
consequence  of  inflammatory  disorder  of  the  sudoriparous  glands 
themselves,  independently  of  the  rest  of  the  organism.  Dryness 
of  the  skin,  occasionally  met  with,  is  owing  to  the  absence  of 
secretion  by  the  sebiparous  or  sebaceous  glands." 

Arrest  of  the  perspiratory  secretion  must  obviously  induce 
some  morbid  condition  of  the  blood,  by  retention  of  the  excre- 
mentitious  matters  which  should  be  eliminated.  Rheumatism  is 
usually  attributed  to  this  cause,  under  the  influence  of  exposure 
to  wet  and  cold.  How  far  these  circumstances  are  connected 
with  the  etiology  of  rheumatism,  was  noticed  in  a  former  chapter. 

The  perspiratory  secretion  of  certain  parts  of  the  body — e.g., 
the  axillae  and  feet — is  apparently  specially  excrementitious ;  and 
the  sudden  suppression  of  rank  sweat  therefrom  has  been  followed 
by  typhoid  symptoms  of  the  worst  character,  obviously  due  to 
retention  of  poisonous  matter  in  the  blood. 

Certain  constituents  of  the  urine  and  bile — e.g.,  lithic  acid 
and  bilin,  respectively — may  be  detected  in  the  perspiration  occa- 
sionally, and  then  the  blood  is  assuredly  poisoned.  Besides,  how- 
ever, being  complementary  to  other  excreting  organs,  it  would 
appear  that  the  skin,  in  common  with  all  such  organs,  eliminates 


*  Diseases  of  the  Skin,  ed.  4,  1857. 
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matters  which  are  either  of  a  poisonous  nature,  or,  if  innocent, 
have  accumulated  in  excess ;  and  which,  in  either  case,  had  been 
taken  into  the  circulation.  The  following  substances  have  been 
detected  in  the  sweat ; — quinine,  sulphur,  mercury,  iodine,  iodide 
of  potassium,  assafoetida,  garlic,  safiron,  olive- oil,  rhubarb,  indigo, 
Prussian  blue,  and  copper.*  Suppressed  elimination  of  these 
matters  will  cause  morbid  conditions  of  the  blood,  severally  vary- 
ing in  importance  with  the  particular  matter  retained.  The 
perspiration  has  been  known  to  undergo  certain  inexplicable 
alterations  of  colour,  becoming  blue,  green,  saffron,  yellow,  ruby, 
or  black ;  and  unless  these  changes  are  due  to  colouring  matters 
only,  they  bespeak  some  more  serious  perversions  of  excretion, 
which,  if  checked,  will  inevitably  be  reflected  in  the  blood. 

The  sweat  sometimes  becomes  altered  in  another  sense.  Instead 
of  being  excrementitious,  it  may  carry  off  some  one  or  more  of 
the  essential  constituents  of  the  blood,  which  is  thus  robbed  of 
what  should  be  retained.  For  example,  albumen  has  been  found 
in  the  sweat  in  rheumatic  fever,  gastric,  putrid,  and  hectic  diseases, 
and  on  the  approach  of  death.f  Or,  some  essential  constituent  of 
the  blood,  and  one  that  is  also  a  normal  constituent  of  the  sweat, 
may  be  secreted  in  excess,  affecting  the  blood's  healthy  composition 
and  properties,  by  altering  the  proportion  of  its  essential  con- 
stituents. For  example,  an  undue  quantity  of  sweat  is  some- 
times secreted  in  very  hot  weather,  thereby  draining  off  from  the 
blood  an  excessive  quantity  of  water.  This  disorder,  known  as 
idrosis,  was  witnessed  by  B.  WHson,  in  several  instances,  during 
the  burning  August  of  1856;  and  a  similar  condition  was  a 
prominent  feature  of  the  '  sweating  sickness'  that  occurred  in 
England  in  the  sixteenth  century. 

Possibly  idrosis  should  be  regarded  as  an  excessive  secretion 
of  more  than  water  ;  that  all  the  constituents  of  sweat-which,  as 


*  General  Pathology.  Stark,  p.  I127.-Elemcnts  of  Physiology  and  Thcra- 
peutics,  Baumgiirtner,  p.  486. 

f  Op.  cit.,  Wilson. 
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a  whole,  is  properly  excrementitious — are  simultaneously  elimi- 
nated, only  in  uudue  quantity  ;  nevertheless,  the  blood's  compo- 
sition becomes  altered,  relatively  to  the  proportion  of  other 
excrementitious  matters  passing  into  the  circulation.  The  balance 
of  effete  matters  of  various  kinds,  ever  mingling  in  the  blood,  is 
disturbed ;  and  whatever  relatively  preponderates  will  represent  a 
blood-disease,  enduring  until  such  balance  is  readjusted  by  a 
compensatory  discharge  of  other  excretions  of  an  opposite  cha- 
racter. This  view  of  idrosis,  and  its  relation  to  the  blood's 
constitution,  impHes  a  pathological  principle,  well  illustrated  by 
the  consequences  of  an  excessive  discharge  of  other  excretions. 
Bilious  flux,  for  example,  as  compared  with  a  diminished  propor- 
tion of  urine  excreted,  gives  rise  to  a  constitutional  disturbance, 
which,  agreeably  to  the  principle  alluded  to,  is  thus  interpreted  by 
Dr.  C.  J.  B.  Williams  :* — Urine  contains  a  large  proportion  of 
azote ;  its  excessive  separation  from  the  blood,  therefore,  leaves  a 
comparative  predominance  of  hydrogen  and  carbon  in  this  fluid. 
Bile,  again,  abounds  in  hydrocarbon,  and  its  copious  removal, 
therefore,  leaves  a  superfluity  of  azote.  Accordingly,  a  flux  of  bile 
is  either  accompanied  by  a  highly  loaded  state  of  the  urine,  or  by 
fever,  not  subsiding  until  the  urine  becomes  very  copious,  or 
deposits  an  abundant  sediment.  The  most  probable  interpretation 
of  this  fact  is,  that  excessive  secretion  of  bile  disorders  the  com- 
position of  the  blood :  so  long  as  the  kidneys  rectify  this  disorder, 
by  separating  in  greater  abundance  the  solid  contents  of  the  urine, 
no  fever  results ;  but  if  the  kidneys  fail  in  their  task,  fever  ensues 
and  continues  until  they  resume  it;  then  a  free  secretion  jfrom 
them,  and  copious  urinary  deposit,  is  symptomatic  that  the  fever 
is  declining. 

Contrasting  with  the  blood-disease  consequent  on  bilious  flux, 
an  opposite  state  of  the  blood,  signified  by  jaundice,  is  the  offspring 
of  a  continued  deficient  elimination  of  bile  from  the  system.  This 
occurs  in  either  of  two  ways. 


*  Principles  of  Medicine,  1856,  pp.  131,  132. 
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By  some  mechanical  impediment,  which,  precluding  a  free  flow 
of  bile  into  the  duodenum,  permits  absorption  of  the  bile  im- 
prisoned. The  obstacle  in  question  may  be  constriction  or  closure  of 
the  common  bile-duct,  the  hepatic  duct,  or  of  the  bile-ducts  within 
the  liver.*  Without  any  obvious  mechanical  impediment  to  the  free 
escape  of  bile,  suppression  of  its  secretion  is  more  frequently  the  oc- 
casion of  deficient  elimination  of  bile.  Structural  disease  of  the  liver 
by  cirrhosis,  or  by  fatty  degeneration,  operates  in  this  way.  So  also 
various  blood-poisons,  such  as  through  snake-bites,  pysemic  infec- 
tion of  the  blood,  typhus,  and  malaria,  intermittent,  remittent,  and 
yellow  fever,  severally  give  rise  to  jaundice.  Ether  and  chloroform, 
likewise,  are  said  to  occasionally  have  this  effect.  In  all  these 
cases,  the  liver  itself  may  be  structurally  healthy  ;  the  blood- 
poison  alone  is  the  cause  of  a  suppressed  secretion  of  bile,  which, 
in  turn,  reacts  upon  the  blood,  inducing  jaundice.  Similarly, 
through  the  nervous  system,  mental  emotions  have,  in  some 
instances,  paralysed  the  liver  and  produced  this  disease. 

Omitting  the  symptoms  of  jaundice,  there  are  two  diagnostic 
signs  of  unqualified  value — both  being  early,  both  constant  and 
unequivocal.  They  are,  a  greenish-yellow  tinge  of  the  conjunc- 
tivae, and  a  dark  saffron  colour  of  the  urine,  leaving  a  bright 
yellow  stain  on  white  linen. 

Respecting  the  prevention  of  jaundice,  this  ocular  proof  of  its  first 
appearance  is,  however,  surpassed  by  chemical  exammation  of  the 
urine,  which  reveals  the  presence  of  bile,  or  its  colouring  matter,  in 
the  blood,  prior  to  its  dyeing  any  texture  in  the  body,  and  when 
escaping  by  the  urine  in  quantity  too  minute  to  be  visible,  or 
made  visible  by  its  yellow  stain. 

The  delicate  tests  supplied  by  chemical  investigation  are  chiefly 
two ;  and  for  their  particulars  I  avail  myself  of  Golding  Bu-d^s 
work  on  Urinary  Deposits. 

Pour  on  a  white  plate,  or  sheet  of  writing-paper,  a  small 
quantity  of  the  urine,  so  as  to  form  an  exceedmgly  thin  layer, 

*  Clinical  Treatise  on  Diseases  of  the  Liver,  FrericLs,  trans,  by  Charles  Mur- 
chison,  M.D.,  1860,  vol.  i. 


600 


PRINCIPLES  OF  SURGERY. 


and  carefully  allow  a  drop  or  two  of  nitric  acid  to  fall  upon  it. 
An  immediate  play  of  colours,  green  and  pink  predominating, 
"will,  if  the  colouring  matter  of  bile  be  present,  appear  around  tlie 
spot  "where  the  acid  falls. 

Pettenkofer's  test : — To  a  small  quantity  of  the  suspected  urine 
in  a  test-tube,  two-thirds  of  its  volume  of  sulphuric  acid  are  to 
be  carefully  added,  taking  care  that  the  mixture,  which  soon 
becomes  hot,  never  exceeds  a  temperature  of  144  degrees.  Three 
or  four  drops  of  a  solution  of  one  part  of  sugar  to  four  of  water 
are  then  added,  and  the  mixture  shaken.  A  violet-red  colour  is 
developed  if  bile  be  present.  This  familiar  test  was  not  regarded 
favourably  by  Golding  Bird.  His  experience  led  him  to  doubt  its 
accuracy,  and  in  applying  it  there  are  numerous  sources  of  fallacy 
to  be  guarded  against ;  chiefly,  that  the  action  of  sulphuric  acid 
on  sugar  develops  a  red  colour  in  the  absence  of  bile.  A  mixture 
of  albumen  or  oil  with  sugar  will,  even  in  very  minute  quantities, 
under  the  action  of  sulphuric  acid,  produce  a  purple  or  scarlet 
colour,  as  Raspail  long  ago  observed. 

Heller's  test : — Add  to  the  urine  any  albuminous  fluid — serum 
of  blood  or  white  of  egg ;  then  pour  in  sufficient  nitric  acid  to 
produce  a  considerable  albuminous  coagulum.  Examined  after  a 
short  repose,  it  will  present  a  bluish  or  green  colour  if  bile-pigmeut 
existed  in  the  urine ;  whilst,  if  none  were  present,  the  deposited 
mass  will  be  white  or  merely  slightly  yellow. 

In  concluding  this  summary  of  those  '  morbid  conditions  of 
the  blood'  that  are  caused  by  perversions  of  Nutrition,  otherwise 
than  inflammation,  and  by  those  of  Digestion,  or,  again,  by  defective 
Excretion  through  the  kidneys,  skin,  or  liver, — it  is  necessary  to 
add  a  few  words  only  on  deficient  Respiration,  regarded  as  the 
cause  of  a  blood-disease.  I  do  not  allude  to  the  inhalation  of 
air  contaminated  with  animal  poisons,  inducing  '  infectious'  blood- 
diseases  ;  they  have  been  already  noticed.  Deficient  Respiration, 
whether  by  the  inhalation  of  air  otherwise  impure,  or  the  depriva- 
tion of  pure  air,  is  productive  of  its  own  peculiar  blood-disease. 
The  phenomena  of  asphyxia  speedily  and  fatally  supervene  when 
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the  cause  of  dyspnoea  is  overwhelming,  slowly  and  imperceptibly 
when  more  tolerable. 

Besides  these  occasions  of  defective  respiration,  by  the  quality 
of  air  breathed,  others  are  identified  with  the  act  of  breathing ; 
whether  in  respect  to  the  mechanical  action  of  the  respiratory 
apparatus — the  lungs,  thorax,  and  muscles  engaged  in  respiration — 
or  in  reference  to  the  vital  influence  of  that  portion  of  the  nervous 
system  by  which  the  respiratory  muscles  are  brought  into  action, 
and  which  regulates  the  (mechanical)  play  of  the  whole  apparatus. 
All  such  internal,  and  in  most  instances  organic,  causes  of  defective 
respiration  are  foreign  to  my  purpose.  Their  prevention  can  scarcely 
be  realized.  So  also  any  structural  disease  of  the  heart — its  right 
half — whereby  the  pulmonic  circulation  being  ineffectual,  the  whole 
mass  of  blood  becomes  insufficiently  aerated,  is  another  condition 
beyond  the  reach  of  preventive  medicine  as  at  present  understood. 

Insufficient  supply  of  pure  air  arrests  those  changes  which  the 
blood  should  undergo  during  its  passage  through  the  lungs. 
Physiologically  considered,  respiration  is  that  function  or  process 
whereby  oxygen  is  received  into  the  blood,  and  hydrocarbonaceous 
matter  eliminated  in  the  form  of  carbonic  acid  and  water.  They 
represent  a  portion  of  the  effete  matter  accruing  from  textural 
decomposition,  or,  it  may  be,  superfluous  hydrocarbon  introduced 
into  the  circulation  as  food ;  part  of  which,however, first  forming  bile, 
is  subservient  to  the  process  of  digestion  prior  to  its  elimmation 
through  the  lungs,  the  remaining  superfluity  of  hydrocarbon  being 
deposited  as  fat.  Bile,  therefore,  is  not  merely  an  excrement, 
although  I  have  hitherto  so  regarded  it  in  order  to  simplify  our 
view  of  '  excretion'  in  relation  to  blood-disease. 

Carbonic  acid  and  water,  collected  from  these  sources,  are 
eliminated  by  the  act  of  expiration ;  while  the  venous  blood,  thus 
disburthened,  is  again  converted  into  arterial  blood  and  renovated 
by  the  absorption  of  oxygen.  If,  then,  a  due  supply  of  pure  air 
be  wanting,  the  blood  gains  proportionately  less  by  its  transit 
through  the  lungs,  and  remains  (proportionately)  venous.  With 
each  returning  act  of  inspiration,  the  blood  is  less  and  less  reno- 
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vated,  and  hydrocarbonaceous  matters  accumulate,  until  at  length 
venous  blood  passes  to  the  left  side  of  the  heart,  and  thence 
through  the  systemic  circulation.  The  brain — ever  foremost  in  its 
demand  for  arterial  blood — fails  first;  the  heart  next,  as  black 
blood  revisits  it  through  the  coronary  arteries.  This  successive 
failure  of  the  cerebral  functions,  and  of  the  heart's  action,  is 
more  marked  when  the  respiration  is  suddeiily  stopped, — e.g.,  in 
asphyxia  by  hanging.  In  such  case,  also,  the  lungs  refuse  to 
allow  black  blood  to  pass  through  their  capillaries,  so  that  it 
accumulates  in  the  pulmonary  artery,  right  half  of  the  heart,  and 
systemic  veins,  which  become  engorged ;  and  this  pulmonic  obstacle 
reacting  on  the  already  failing  heart,  soon  brings  the  general 
circulation  to  a  stand-still. 

When,  however,  the  supply  of  pure  air  is  habitually  insufficient, 
these  phenomena  are  not  observed.  The  individual  so  circum- 
stanced is  gradually  reduced  to  the  lethargic  state  of  a  reptile — 
slow  in  mind  and  body.  This  venous  state  of  existence — this 
living  death,  implies  the  habitual  retention  of  hydrocarbonaceous 
matter  in  the  blood — matter  as  positively  excrementitious  as  urine 
or  sweat,  and  equally  poisonous. 

Associated  with  the  pathology  of  slow  asphyxia  is  the  etiology 
of  diabetes  mellitus.  The  experiments  of  Bernard  render  it  pos- 
sible, if  not  probable,  that  the  liver — normally  elaborating  sugar — 
may,  by  over-activity  of  its  function  in  this  respect  producing  an 
excess  of  sugar,  become  at  least  one  cause  of  diabetes.*  Again, 
normally  speaking,  sugar  formed  by  the  liver  is  burnt  off,  in  part, 
if  not  altogether,  by  respiration,t  and  eliminated  in  the.  shape  of 
carbonic  acid  and  water ;  thus  disposing  of  such  hydrocarbonaceous 
matter.  Let,  however,  the  act  of  respiration  be  impaired  by  injury 
or  irritation  of  the  floor  of  the  fourth  (cerebral)  ventricle,  or  of 
the  medulla  oblongata,  then  sugar  accumulates  in  the  blood — con- 
stituting the  immediate  internal  cause  of  diabetes.  Defective 

*  See  Experimental  Objections  to  tliis  view.— ilesearclics  on  the  Nature  and 
Treatment  of  Diabetes,  ^.  W.  Pavy,  M.D.,  18G2,  i)p.  43  and  63. 

t  See  Objeetions.— Pliysiology  of  Saccharine  Urine,  G.  llarley,  M.D.,  Med.- 
Cbir.  Review,  vol.  xx.,  July,  1857,  p.  203. 
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respiratioB,  therefore,  no  less  than  hyperactivity  of  liver-function, 
may  be  a  cause  of  this  disease ;  and  if  so  by  one  mode  of  im- 
paired respiration,  then  probably  any  other  occasion  of  defective 
respiration,  as  by  an  habitually  insufficient  supply  of  fresh  air, 
will  also  tend  to  the  same  effect — diabetes. 

Impure  air  is  productive  of  the  general  phenomena  of  asphyxia, 
and  also  of  peculiar  consequences,  which  should  be  known  and 
distinguished  in  reference  to  each  particular  kind  of  gas.  This  in 
order,  by  timely  warning,  to  suggest  the  prevention  of  its  admix- 
ture with  the  air  we  breathe. 

Sewer  emanations  and  the  air  of  cesspools  are  the  most 
common  sources  of  contamination.  Other  kinds  of  impurity  are 
derived  from  special  sources — e.g.,  manufactories  where  animal  (or 
vegetable)  substances  are  employed,  slaughter-houses,  dissecting- 
rooms,  tan-yards,  catgut,  soap,  glue  manufactories,  &c. ;  those  also 
where  chemical  materials  of  a  volatile  and  poisonous  nature  are 
used — e.g.,  white  lead,  emerald  green,  arsenic,  &c. 

Sewer  or  cesspool  emanations  consist  chiefly  of  sulphuretted 
hydrogen  gas,  which  is  always  present,  together  with  sulphide 
of  ammonium,  carbonic  acid,  nitrogen,  sometimes  phosphuretted 
hydrogen,  and  various  organic  living  products — in  fact,  the  very 
opposite  constituents  of  pure  air.  An  alkaline  gas,  diffused  through 
sewer  air,  was  detected  by  Dr.  Odliug. 

The  physiological,  rather  than  the  chemical,  aspect  of  this  sewage 
question  lias  been  experimentally  investigated  by  Dr.  Barker.* 
Premising  that  certain  small  animals  were  subjected  to  experi- 
mental observation,  the  results  obtained  show  those  effects  which 
the  compound  impure  cesspool  produces,  and  those  also  that  arise 
from  the  specific  influence  of  particular  gaseous  poisons,  and  which, 
singly  or  collectively,  emanate  from  the  cesspool  and  the  decom- 
posing vegetable  heap  to  pollute  filthy  localities. 

The  general  symptoms  are  those  of  intestinal  derangement, 
followed  by  prostration,  heat  of  surface^istaste  for  food,  &c. 

*  The  Influence  of  Sewer  Ema^^to^^S^S^^^O^^  Prize 
Essay,  Med.  Soc.  Lond.,  1858. 
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Of  sulphui'etted  hydrogen,  vomiting  and  diarrhoea  are  the  first 
and  most  prominent  symptoms.  The  latter  is  painful,  the  vomit- 
ing difficult  and  exhausting ;  and  eventually  insensibility  and  pros- 
tration supervene.  When  the  dose  of  poison  is  at  first  very 
large,  prostration  and  insensibility  are  immediate.  In  the 
experiments  alluded  to,  the  dose  of  sulphuretted  hydrogen 
necessary  to  produce  these  effects  was  small  in  every  instance. 
So  little  as  0"428  per  cent,  proved  absolutely  and  rapidly  poi- 
sonous. A  much  smaller  proportion,  0-206  per  cent.,  proved  fatal 
in  some  cases ;  and  so  minute  a  dose  as  0-051  produced  eructations, 
tremors,  rapid  and  irregular  respiration,  extraordinary  rapidity  of 
pulse,  and  diarrhoea. 

Sulphide  of  ammonium  induces  symptoms  dififerent  from  those 
elicited  by  sulphuretted  hydrogen :  vomiting,  without  purging, 
although  occasionally  accompanied  with  tenesmus.  When  the 
dose  is  very  large,  death,  speedily  ensues,  with  quickened  and 
laborious  respiration.  Small  doses  repeated  for  many  hours  ex- 
cite the  circulation  aud  thirst,  followed  by  rapid  sinking.  The 
surface,  from  being  unusually  hot,  becomes  unusually  cold.  The 
tongue  is  protruded,  dry,  dark,  and  cold;  while  constant  jacti- 
tation of  the  limbs,  and  a  feeble,  quick  pulse,  subside  ultimately 
in  death,  even  after  some  hours  of  exposure  to  pure  air.*  The 
quantity  necessary  to  produce  this  result  (in  animals)  has  not  yet 
been  determined. 

Carbonic-acid  gas  first  aSects  the  respiration.  Prostration 
follows,  and  if  the  inhalation  be  prolonged,  diarrhoea.  The  eftects 
of  this  gas  also  vary  with  the  dose,  and  the  preceding  are  those 
of  small,  but  long-continued  doses.  In  larger  proportions,  in- 
sensibility, coma,  and  asphyxia  are  almost  immediate.  When 
carbonic  acid  has  been  breathed  in  small  quantities  for  a  long 
time,  sufficiently  to  produce  insensibility,  the  effect  continues  for 
some  time  after  placing  the  animal  in  pure  air.     The  quantity 


*  See  also  an  Essay  on  the  Cause  of  the  Coagulation  of  the  Blood,  B.  W. 
Hichardson,  p.  345. 
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of  carbonic-acid  gas  which  can  be  inhaled  with  impunity  is 
unknown  with  certainty :  from  1  to  2  per  cent,  is  sufficient^  when 
long  inhaledj  to  produce  decided  symptoms  of  imperfect  oxida- 
tion and  subsequent  prostration. 

Such  are  the  chief  peculiarities  of  those  phenomena  which 
denote  blood-poisoning,  by  sewer  or  cesspool  gases. 

Blood-disease,  arising  either  from  the  habitual  deprivation  of 
pure  air,  or  from  habitually  breathing  impure  air,  as  sewer  emana- 
tions, points  at  once  to  defective  house-construction,  or  at  least 
defective  repair.    Either  or  both  of  these  defects  are  very  preva- 
lent, and  thus  aflFect  large  classes  of  society,  whose  circumstances 
in  other  respects  are  singularly  dissimilar.    Rich  and  poor  share 
these  evils,  if  not  equally.    Private  dwellings,  although  'well- 
built,^  are  frequently  not  well  drained ;  and,  being  air-tight  above, 
are  exposed  below  to  sewer  emanations  from  insecurely  '  trapped' 
drains.    Poisonous  gases  thence  arising  and  diffusing  themselves 
through  dwellings  so  constructed,  are  retained  in  proportion  as  the 
window-sashes  fit  well  and  comfortably.     The  houses  are  almost 
gasometers.  The  ill-ventilated  and  ill-drained  hovels  of  the  poor, 
in  many  districts  of  London  and  the  provinces,  require  no  com- 
ment. Buildings  of  a  public  character,  where  many  persons  habitu- 
ally assemble,  are  open — less  to  pure  air  than  to  criticism.  Such 
are  shops,  printing  establishments,  factories,  prisons,  workhouses, 
schools,  hospitals,  barracks,  churches,  theatres,  the  law  courts,  and 
public  offices  generally.    Ill-ventilated  for  the  most  part,  they  are 
also  in  many  instances  ill-drained.     Impure  air,  therefore,  aided 
by  habitual  deprivation  of  fresh  air,  is  at  work  among  those 
who,  from  necessity,  duty,  or  pleasure,  are  led  to  frequent  such 
places;  and  it  is  against  this  twofold  evil  in  all  cases  that 
preventive  measures  should  be  directed  and  can  be  applied  with 
success. 

The  guiding  Principles  of  Prevention  in  respect  of  the  various 
blood-diseases  due  to  the  causes  assigned  in  this  section,  are  at 
once  suggested  by  the  causes  themselves. 

On  behalf  of  defective  respiration,  ventilation  and  drainage 
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demand  immediate  consideration.  The  average  quantity  of  fresh 
air  necessary  to  effectually  aerate  the  blood  is  at  least  800  cubic  feet 
for  each  individual  in  twenty-four  hours.*  To  secure  this  mini- 
mum adequate  supply  may  be  no  easy  matter.  In  other  words, 
the  practical  application  of  the  physiological  principle  implied  by 
sufficient  ventilatiouj  in  the  actual  construction  of  various  forms 
of  buildings,  may  prove  a  difficult  problem.  The  chief  difficulty 
would  appear  to  be  the  combination  of  warming  with  adequate 
ventilation. 

Preventive  measures,  aiming  at  this  combination,  have  been 
experimentally  investigated,  and  specially  so  by  a  Government 
Commission  appointed  for  such  purpose. f  In  their  Report 
the  following  analyses  were  made  of  investigations  relating 
thereto : — 

Analysis  of  different  plans  for  the  prevention  of  smoke,  by 
feeding  from  below  upwards,  and  rotary  or  inverting  grates. 

Analysis  of  plans  for  the  prevention  of  smoke,  by  a  downward 
current. 

Analysis  of  plans  for  consuming  smoke,  by  means  of  hot-air 
chambers  above. 

Analysis  of  plans  for  preventing  smoke,  in  part  by  deflecting 
hot  air  downwards,  and  by  diverting  cold  atmospheric  air  direct 
into  and  through  the  fire. 

Improvements  in  the  forms  of  registers. 

Improvements  for  economizing  and  utilizing  heat,  by  return- 
ing warm  air  into  the  apartment. 

Improvements  for  economizing  fuel  and  heat,  by  combining 
reflection  from  polished  surfaces  with  conduction  and  radiation. 

Fire-grate  stoves. 

Miscellaneous  improvements,  including  facilities  for  diminish - 


*  See  Principles  of  Human  Physiology,  W.  B.  Carpenter,  1853,  p.  530. 

t  Warming  and  Ventilation  of  Dwelling-houses  and  Barracks.  Report  to 
General  Board  of  Health,  1857.— See  also  General  lleport  of  the  Commission 
appointed  for  Improving  the  Sanitary  Condition  of  Barracks  and  Hospitals,  ]  861. 
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ing  the  dirt  and  waste  of  an  open  fireplace,  blowers  and  screens, 
facilities  for  quickly  extinguishing  fire,  and  attached  fireguards. 
Stoves  in  general. 

In  so  far  as  these  investigations  determined  the  regulation  of 
temperature  in  connexion  with  a  due  supply  of  air,  they  were 
calculated  to  overcome  the  chief  difficulty  experienced, — that  of 
providing  appropriate  ventilation.  In  various  ways  fresh  air  can 
be  duly  supplied,  but  not  warm  as  well  as  pure,  simultaneously. 
Exposure  to  a  cold  blast  is  the  more  usual  method  of  ventilation ; 
witness  Dr.  Reid's  experimental  failures  in  the  Houses  of  Par- 
liament. 

Drainage,  fortunately,  is  more  under  control,  whereby  sewer 
emanations  can  be  prevented,  or  their  noxious  properties  neu- 
tralized. 

Thus,  various  deodorizers  and  disinfectants  render  these  effluvia 
inert :  they  are  thus  classified  by  Letheby  :* — Those  which  com- 
bine with  the  putrid  gases,  and  fix  them  in  an  involatile  form, — 
metallic  salts.  Those  which  act  chemically  on  them  and  break 
them  up, — chlorine,  sulphurous  acid,  nitrous  acid,  &c.  Those 
which  cause  the  putrid  vapours  to  unite  "vjith  oxygen,  and  so 
expedite  decay, — the  manganates  and  permanganates,  fire,  water, 
porous  solids — e.g.,  clay  and  charcoal. 

Of  all  these  disinfectants,  probably  none  is  so  efficacious  as 
the  last — charcoal ;  and  especially  vegetable  charcoal.  Its  virtues 
were  first  urged  by  Dr.  Stenhouse,t  and  have  since  been  advo- 
cated by  Letheby.  Wood  and  peat  are  the  most  effective.  Either 
can  be  readily  applied  wherever  or  however  sewer  vapours  may 
chance  to  escape.  "  You  have  but  to  place  a  small  box  containing 
a  few  pennyworths  of  charcoal  in  the  course  of  the  draught,  and 
purification  of  the  air  will  be  complete.  As  far  as  we  know,  the 
strength  and  endurance  of  this  power  is  almost  unlimited  j  so  that 

*  Report  to  the  Commissioners  of  Sewers  of  the  City  of  London,  1858 

t  Journ.  of  Soc.  of  Arts,  Peb.,  1854.-Pharra.  Journ.,  vol.  xiii.,  p.  454,  and 

vol.  xiv.,  p.  329.-Economic  Applic.  of  Charcoal  to  Sanitary  Purposes,  Lect.. 

March,  1855. 
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when  once  the  air-filter  has  been  set  up,  it  will  last  continuously 
for  jears." 

Mechanical  and  chemical  provisions  for  ventilating  sewers 
have  been  fully  investigated  by  Mr.  Haywood.* 

Temperature  is  the  main  question  to  be  considered  in  reference 
to  the  prevention  of  jaundice.  Not  that  other  etiological  condi- 
tions are  unimportant,  but  they  are  for  the  most  part  beyond  our 
control. 

A  hot  climate  predisposes  to  jaundice  by  enfeebling  the  circu- 
lation and  inducing  congestion  of  the  liver.  It  is  probable  also 
that  diminished  oxygenation  of  the  blood,  through  habitually 
breathing  a  hot  atmosphere,  aids  this  eflFect  on  Europeans,  prior  to 
their  acclimatization.  Hydrocarbonaceous  matter,  ordinarily  elimi- 
nated by  the  lungs,  accumulates  in  the  blood,  and  the  liver  is 
proportionately  overtaxed — a  burden  increased  by  indulgence  in 
stimulating  liquors,  especially  malt  beverages,  which,  abounding 
with  hydrocarbonaceous  matter,  fall  heavily  on  this  organ,  and 
further  tax  its  functional  power  beyond  endurance. 

Such  being  the  predisposing  influences  of  high  temperature, 
any  change  of  temperature  approaching  to  cold  is  the  immediate 
or  exciting  cause  of  jaundice.  In  every  case.  Sir  Ranald  Martin 
affirms,t  that  he  has  seen  in  England  amongst  those  who  have 
returned  from  India,  cold  has  been  the  immediate  cause  of  this 
disease.  Taking  seventy-two  cases  of  icterus  typhoides,  by 
Lebert,  one-third  occurred  in  November  and  December. 

The  preventive  measures  suggested  by  these  observations  are 
obvious.  They  are  most  important  to  persons  about  to  visit  any 
tropical  climate.  Although  unavoidably  subject  to  the  physiological 
influences  of  heat,  certain  precautions  are  available.  Prudent 
moderation  in  the  use  of  stimulating  beverages,  and  the  careful 
regulation  of  clothing,  should  be  rigidly  observed.    Besides  ade- 


*  Report  to  the  Commissioners  of  Sewers  of  the  City  of  London,  1858. 
t  lunuence  of  Tropical  Climates  in  producing  the  Acute  Endemic  Diseases  of' 
Europeans,  ed.  2,  1861.  I 
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quate  protection  against  the  vicissitudes  of  external  temperature, 
the  cautious  indulgence  of  cold  drinks — iced  beverages — is  an 
injunction  not  to  be  forgotten. 

On  returning  home,  after  residing  for  some  time  in  a  tropical 
climate^  it  is  advisable,  if  possible,  to  pass  the  ensuing  winter  in  a 
more  even  climate  than  that  of  England.  And  when  residing 
again  in  this  country,  the  continued  observance  of  the  precautions 
already  enjoined,  especially  as  regards  vicissitudes  of  temperature, 
will  prove  the  most  eflScacious  preventive  measures. 

Suppression  of  the  perspiration,  no  less  than  of  the  bile,  is 
often  caused  by  cold,  and  particularly  by  any  sudden  exposure. 
Rheumatism  arises  from  some  error  of  assimilation  generating  the 
rheumatic  poison,  without  which  there  is  ample  proof*  that  this 
disease  would  never  occur.  Yet  it  is  equally  certain  that  such 
mal-assimilation  is  elicited  by  many  causes.  Predisposition  may 
do  much  to  develope  the  poison,  but  various  exciting  causes  bring 
it  into  operation.  Cold  predisposes  by  its  depressing  influence  on 
the  system,  and  is  also  the  chief  exciting  cause  of  rheumatism. 
Cold  and  moisture  combined  are  the  conditions  most  favourable  to 
the  generation  of  the  rheumatic  poison  ;  while  by  checking  the 
cutaneous  excretion — opposing  the  effort  by  which  this  poison  is 
naturally  expelled — they  promote  its  accumulation  in  the  blood, 
and  become  the  immediate  cause  of  an  attack  of  rheumatism. 

Precautions  against  exposure  to  cold  are  therefore  the  circum- 
stances essential  to  the  prevention  of  this  disease. 

Passing  from  the  skin  to  the  kidneys ;  suppression  of  urine,  or 
what  is  almost  equivalent  thereto,  retention  of  urea  in  the  blood 
(ureemia),  ranks  among  preventible  diseases. 

Uremia  is  the  most  fatal  result  of  "  Bright's  disease"  of  the 
kidney,  as  albuminuria  is  its  most  certain  and  alarming  symptom. 
Nutriment,  in  its  best  form— albumen— is  incessantly  draining 
away  from  the  blood ;  while  effete  and  noxious  matter— urea,  re- 
presenting the  decay  of  the  textures— is  silently  retained ;  thus 
conceding  the  powers  of  life  to  the  dominion  of  death. 

*  Rheumatism,  &c..  H.  W.  PuUer,  18C0,  p.  29. 
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Certaia  structural  changes  in  the  kidney  are  the  immediate 
internal  causes  in  operation; — congestion;  interstitial  effusion,  with 
desquamation  and  damage  of  the  tubuli  urineferi ;  fatty  or  waxy 
degeneration,  or  rather  disintegration  of  the  eflFused  matter;  and 
lastly,  its  absorption  and  contraction,  constituting  the  so-called 
'  granular  degeneration '  and  irreparable  destruction  of  the  organ 
itself. 

Whether  we  regard  these  structural  changes  as  a  conse- 
quential series,  or  as  so  many  independent  forms  of  renal  disease, 
they  are  one  and  all  comprehended  under  the  title  of  '  Bright's 
disease  •'  for  with  each,  '  albuminous  urine '  is  invariably  asso- 
ciated. 

Now,  this  disease  and  accompanying  albuminuria  arise  from 
preventible  causes  in  most  instances.  Scarlatina  is  an  occasional 
cause — rarely,  however,  a  productive  one,  unless  brought  into 
operation  by  cold.  After  scarlatina  has  run  its  course,  the  residue 
of  poison  remaining  in  the  blood  appears  to  be  naturally  expelled 
by  the  kidneys,  imposing  extra  functional  duty  on  these  organs ; 
yet  they  generally  fulfil  their  appointed  task,  unless  when  thus 
congested — bordering  on  inflammatory  excitement,  exposure  of  the 
body  to  cold  should  further  impose  an  additional  and  intolerable 
burden.  Then,  under  the  pressure  of  extreme  congestion,  albumen 
is  filtered  oflF,  urea  retained,  and  fibrile  dropsy  supervenes.  This 
additional  strain  on  the  excretory  power  of  the  kidneys,  and  its 
results,  are  obviously  preventible.  So  also  the  more  prevalent 
intemperate  use  of  spirituous  liquors  imposes  extra  work  on  the 
kidneys ;  but  even  this  strain  may  be  made  for  years  with  im- 
punity, although  a  hazardous  experiment.  Exposure  to  cold, 
however,  becomes  intolerable;  it  provokes  albuminuria. 

Such  is  the  usual  etiology  of  this  disease,  as  originally  inves- 
tigated by  Bright,*  and  which  the  experience  of  other  observers 
has  since  confirmed.    That  "  intemperance  seems  its  most  usual 


*  Reports  of  Medical  Cases  selected  with  a  view  of  illustrating  the  Symptoms 
and  Cure  of  Diseases  by  a  llefereuce  to  Morbid  Anatomy,  1827,  vol.  i.,  p.  3. 
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source,  and  exposure  to  cold  the  most  common  cause  of  its 
development/'*  These  causes  suggest  appropriate  preventive 
measures. 

Diseases  arising  from  '  mal-assimilation/  whether  primary  or 
secondary,  admit  of  prevention,  in  many  instances  by  watchful 
regulation  of  the  diet. 

'Diabetes  mellitus,'  not  amenable  to  any  known  medicinal 
treatment,  can  be  controlled  for  an  unlimited  period  by  appro- 
priate diet.  The  rule  to  be  observed  is,  a  scrupulous  avoidance  of 
every  kind  of  food  containing  sugar,  or  which,  can  be  converted 
into  sugar.  Rigorous  abstinence  is  not  equally  imperative  in  all 
cases,  yet  the  principle  of  prevention  remains  the  same. 

Animal  food,  therefore — including  fish  of  all  kinds  and  eggs 
— is  quite  unobjectionable;  while  of  vegetable  food,  the  choice  is 
restricted  to  greens,  bran-bread  or  cake,  and  sucb  articles  as  do 
not  belong  to  the  saccharine  class  of  aliments.  Of  liquids — 
brandy  and  water,  tea  and  cofiee,  are  safe. 

The  diabetic  bill  of  fare  does  not  allow  of  much  variety,  and 
constant  self-denial  is  required  to  keep  within  its  bounds.  Never- 
theless certain  indulgences  may  be  enjoyed  with  impunity;  and, 
so  far  as  the  personal  experience  of  one  diabetic  patient  in  parti- 
cular affords  adequate  information  for  the  guidance  of  others, 
Mr.  Camplin's  observationsf  respecting  himself  are  valuable  and 
encouraging. 

Genoa  maccaroni  proved  to  be  one  of  the  best  substitutes  for 
the  bran-cake.  Milk  need  not  be  forbidden.  Cruciferous  vege- 
tables afforded  many  agreeable  varieties ;— cabbage,  cauliflowers, 
broccoli,  Brussels  sprouts,  &c.;  sea-kale  and  spinach  are  quite 
harmless;  onions  are  allowable,  and  in  most  cases  turnips. 
Lettuces  agreed  when  eaten  sparingly  with  oil  and  vinegar.  Tea 
is  preferable  to  coffee,  and  with  it  milk  may  be  taken  freely. 


*  Guy's  Hospital  Reports,  1836.  vol.  i.   Cases  and  Observations  illustrative 
of  Renal  Disease,  accompanied  with  tiie  Secretion  of  Albuminous  Urine,  p.  3o9. 
t  Med.-Chir.  Trans.,  vol.  xxxviu. 
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cream  only  in  small  quantity.  Cocoa  is  allowable  if  prepared 
from  the  '  nibs/  not  that  which  is  sold  in  cakes  or  powder.  Pale 
French  brandy  should  be  taken,  but  only  in  measured  quantities, 
say  a  tablespoonful  with  water.  Wines  are  better  excluded, 
excepting  claret,  which  is  a  most  suitable  beverage. 

Other  hygienic  means  were  very  advantageous.  Sponging 
with  tepid  water,  followed  by  friction,  proved  highly  beneficial ; 
so  also  sponging  with  cold  salt  and  water  in  summer,  and  an 
occasional  warm  bath  in  the  winter.  Warm  clothing,  a  leather 
waistcoat,  and  gutta-percha  soles  to  the  boots  in  winter,  appear 
equally  important.  Change  of  air  and  occupation  were  so  favour- 
able, that  wheaten  bread  was  substituted  for  the  bran-cake  during 
the  period  of  relaxation. 

A  few  words  respecting  preventive  medicinal  treatment  will 
suffice.  Free  perspiration  affords  some  relief  to  the  diuresis. 
Besides,  therefore,  the  sudorific  appliances  just  alluded  to,  the 
salts  of  ammonia  are  serviceable ;  the  sesquicarbonate  is  an 
exception,  at  least  it  was  so  in  Mr.  Camplin^s  case.  Citrate  of 
ammonia,  combined  with  citrate  of  iron,  was  useful.  Bitters  and 
alkalies  proved  very  beneficial.  Opiates  are  valuable  in  some  cases 
as  a  temporary  means  of  checking  the  secretion  of  urine. 

Such  are  the  preventive  measures — dietetic  chiefly,  hygienic 
and  medicinal  subserviently — by  the  early  and  patient  employment 
of  which  diabetes  may  be  kept  in  subjection,  and  for  an  unlimited 
period.  By  their  instrumentality  Mr.  Caraplin  not  only  rescued 
himself  from  a  deplorable  state  of  health,  but  was  preserved  from 
the  ever-thi'eatening  recurrence  of  this  disease  during  a  period  of 
no  less  than  fourteen  years. 

The  '  oxalic-acid  diathesis'  connected  with  mal-assimilation 
seems  to  be  allied  to  the  saccharine  diathesis. 

The  avoidance  of  sugar,  and  sugar-forming  food,  is  therefore 
obviously  indicated.  Every  species  of  vegetable  food  is  question- 
able ;  and  such  as  contain  oxalic  acid — e.g.,  rhubarb,  sorrel,  &c. — 
are  unquestionably  forbidden.    Animal  food,  with  brandy  and 
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water  instead  of  beer  or  wine,  form  a  suitable  diet ;  but  the  water 
should  be  distilled,  to  deprive  it  of  lime,  with  which  the  oxalic 
acid,  otherwise  combining,  would  lead  to  the  formation  of  a 
urinary  calculus.  This  beiug  the  principle  of  prevention  by 
diet,  its  moderation,  according  to  circumstances,  is  of  course 
allowable ;  for  a  less  exclusive  selection  of  food  is  tolerated  in 
many  cases. 

Appropriate  medicinal  treatment  will  aid  preventive  regimen. 
The  mineral  acids  are  eflBcacious,  particularly  hydrochloric  and 
nitromuriatic  acids,  in  conjunction  with  bitters.  They  were  recom- 
mended by  Prout  to  be  taken  daily  for  about  a  month,  or  until 
lithic  acid,  or  the  lithates,  reappeared  in  the  urine.  "  By  adopt- 
ing," says  he,  "  such  a  course  of  acids  three  or  four  times  in  the 
year,  and  by  a  carefully  regulated  diet,  I  have  seen  this  dia- 
thesis gradually  subdued,  and  at  length  removed  altogether." 

The  ' phosphatic  diathesis'  is  more  complicated.  Guided  by  its 
etiology,  the  principle  of  prevention  is  this  : — to  arrest,  if  possible, 
that  destructive  metamorphosis  of  nervous  tissue  which  generates 
phosphoric  acid  in  abnormal  quantity.  Consequently  temporary 
alienation,  at  least,  from  all  anxiety  and  corroding  care — in  short, 
mental  relaxation — is  primarily  imperative.  But  the  phosphatic 
diathesis  is  encouraged  by  vegetable  food.  A  more  animal  diet, 
therefore,  with  beer  and  wine,  is  scarcely  less  imperative. 

Deposition  of  the  phosphates—'  phosphatic  urine'— implying, 
as  it  does,  an  alkaline  state  of  this  fluid— suggests  the  use  of 
mineral  acids.  Opium  also  will  aid  in  restoring  acidity  to  the 
urine,  besides  subduing  nervous  excitement.  The  earthy  phos- 
phates are  thus  held  in  solution,  and  become  invisible.  The 
phosphatic  diathesis  itself,  however,  can  only  be  kept  in  subjec- 
tion by  directing  our  preventive  measures  to  its  ongm.  An- 
other occasion  of  '  phosphatic  urine,'  is  an  inflammatory  con- 
dition  of  the  urinary  mucous  membrane;  thence  the  decom- 
position of  urea  and  liberation  of  ammonia,  by  which  the  urine 
becoming  alkaline,  the  triple  phosphate  of  ammonia  and  magnesia. 
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with  phosphate  of  lime,  is  deposited.  As  regards  the  mere  depo- 
sition of  these  phosphates,  mineral  acids  will,  in  like  manner, 
counteract  this  tendency. 

The  '  lUMc-acid  diathesis'  bespeaks  mal-assimilation,  or  repre- 
sents an  excess  of  animal  food  over  and  above  the  wants  of  the 
system,  which  is  accordingly  expelled  in  limine  from  the  blood  by 
the  kidneys  without  having  contributed  to  the  nourishment  of  the 
body.  A  reduced  proportion  of  animal  food  is  obviously  the 
leading  preventive  measure,  and  active  exercise  day  by  day  an 
equivalent  precaution. 

Lithic  acid  passes  off  by  the  urine  in  the  form  of  lithate  of 
ammonia,  which  is  liable  to  be  decomposed  by  the  action  of  any 
free  acid  present  in  the  urine ;  and  lithic  acid  itself  being  in- 
soluble, appears  as  a  reddish-yellow  sand,  or  may  form  a  calculus. 
This  event  will  be  intercepted  by  the  occasional  administration  of 
alkalies,  of  which  bicarbonate  of  potash  is  best  for  oft-repeated  use. 

Lithate  of  ammonia  is  soluble  in  urine  at  the  temperature 
of  the  body,  and  its  solution  is  thus  secured,  provided  only  that 
the  urine  be  not  overcharged.  Dilution  of  the  urine  will  prevent 
supersaturation  and  deposit.  The  free  use  of  aqueous  drinks  is 
calculated  to  fulfil  this  indication,  and  anticipate,  therefore,  the 
formation  of  a  lithate  of  ammonia  calculus. 

Such  are  the  principles  which,  being  derived  from  the  etiology 
of  'urinary  deposits,'  guide  the  employment  of  preventive 
measures,  and  regulate  those  further  details  that  are  to  be  found 
in  works  specially  devoted  to  this  branch  of  Pathology. 

Various  Blood-Diseases  arise  from  Contagion,  illustrated  by : 
Contagious  Matter  derived  from  Animals : 

Hydrophobia,  Snake-bites,  Malignant  Pustule,  Glanders,  Vaccinia. 
Contagious  Matter  derived  from  Human  Species : 

Hospital  Gangrene,  Puerperal  Pever,  Primary  Sypliilis— Chancres  and 
Buboes. 

The  Prevention  of  these  Diseases,  and  their  Propagation. 


When  investigating  the  Principle  involved  in  the  diagnosis  of 
Wounds  (Chapter  I.),  I  alluded,  in  conclusion,  to  the  fact  that 
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poisoned  wounds,  so  called,  owe  their  importance  and  tendency, 
not  to  the  pathological  nature  of  the  local  lesion  itself,  but  to  the 
introduction  of  some  poison  into  the  general  circulation;  the 
wound  by  which  such  inoculation  has  been  effected  being,  in 
most  cases,  itself  unimportant.  I  therefore  purposely  omitted 
the  consideration  of  these  lesions,  and  now  take  them  in  further 
illustration  of  that  Etiological  law  which  has  hitherto  engaged 
our  attention  : — Constitutional  morbid  conditions  proceeding  from 
Local  causes ;  in  the  present  instance,  '  Blood-diseases,'  arising 
from  Contagion,  properly  so  called,  as  distinguished  from  Infec- 
tion. 

Restricting  this  latter  term  to  the  communication  of  blood- 
disease  by  inhalation,  by  Contagion  I  mean  the  communication 
of  disease  by  contact.  Such  disease  is  not,  indeed,  necessarily 
constitutional,  but  possibly  merely  a  local  affection ;  for  example, 
itch,  as  contrasted  with  Secondary  or  Constitutional  Syphilis. 

Still,  under  the  same  general  heading  may  be  associated 
certain  remarkable  species  of  '  blood-disease'  which  have  severally 
received  names  suggestive  either  of  the  particular  constitutional 
morbid  condition,  or  of  the  local  lesion  from  whence  it  proceeds. 
Hydrophobia,  Snake-bites,  Malignant  Pustule,  Glanders,  Vaccinia, 
Hospital  Gangrene,  Puerperal  Peritonitis,  Primary  Syphilis — 
chancres  and  buboes,  are  all  naturally  associated  together  as  bemg 
Contagious,  and  the  offspring  of  Contagion.  But  of  these,  the  first 
five  are  derived  from  animals,  the  remaining  three  from  the 
hwnan  species.  This  difference  allows  a  corresponding  division 
of  the  whole  subject.  And  when  I  shall  have  described  consecu- 
tively the  local  and  constitutional  phenomena  of  each  contagious 
blood-disease,  and  traced  the  relation  of  cause  and  effect  between 
the  (local)  inoculation  of  each  particular  poison,  aud  the  mighty 
internal  disorder  subsequently  displayed,  we  shall  then  be  able  to 
duly  estimate  the  probability  of  preventing  this,  perchance  fatal, 
disorder,  by  such  timely  intervention  as  may  be  necessary  to  with- 
draw the  poison,  or,  at  least,  to  arrest  it  on  its  way  to  the  general 
circulation,  or  otherwise  destroy  its  potency. 
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Hydrophobia  may  be  taken  first  as  the  most  apposite  illustra- 
tion of  Constitutional  disorder  induced  by  Contagion. 

Formerly,  the  reality  of  a  hydrophobic  virus  was  doubted,  and 
even  now-a-days  the  importance  of  a  well-grounded  belief  on  this 
starting-point  must  be  obvious  in  relation  to  the  appropriate  means 
for  preventing  the  consequences  of  the  bite  of  a  rabid  animal. 
The  dog  and  cat,  and  other  animals  of  the  canine  and  feline 
species,  are  peculiarly  prone  to  hydrophobia;  and  there  is  abun-. 
dant  evidence  to  show  that  the  bite  of  a  '  mad  dog,  cat,  wolf,^  &c., 
induces  this  disease  by  virtue  of  the  saliva  thus  introduced. 

The  wound  itself  is  often  trivial — a  mere  scratch  or  graze  from 
a  tooth  of  the  animal  in  the  act  of  snapping ;  yet  a  very  large 
proportion  of  persons  bitten  by  a  rabid  animal  undergo  hydro- 
phobia, sooner  or  later,  and  die ;  and  it  is  incredible  to  imagine  that 
so  many  individuals,  differing  in  their  constitutional  idiosyncrasies, 
should  alike  experience  the  same  constitutional  disorder,  and  that 
a  fatal  one,  from  a  wound  scarcely  worthy  of  the  name.  The 
(morbid)  saliva  introduced  by  a  scratch,  itself  trivial,  is  the  only 
peculiarity  of  such  lesion,  and  a  very  significant  one. 

Many  recorded  facts,  read  in  this  light,  become  intelli- 
gible. 

Of  fifteen  individuals  bitten  by  a  mad  dog,  and  attended  at 
Senlis  by  the  Commissioners  of  the  French  Koyal  Society  of 
Physic,  ten  were  bitten  on  the  naked  flesh,  and  five  through  their 
clothes.    Of  the  former,  five  proved  fatal. 

Near  Rochelle,  twenty-four  persons  were  bitten  by  a  rabid  wolf, 
and  eighteen  of  them  perished.* 

Of  ten  other  individuals  bitten  by  a  wolf,  nine  died  rabid.f 

Three  persons  bitten  by  a  rabid  wolf  near  Autun,  all  died  of 
hydrophobia. 

The  existence  of  a  hydrophobic  virus,  in  the  shape  of  a  pecu- 
liar morbid  saliva,  has  been  also  demonstrated  experimentally. 


*  Recherches  sur  la  Rage,  Audry,  6d.  3,  p.  196. 
t  M6m.  de  la  Soc.  Roy.  de  Med.,  p.  147. 
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Several  animals  were  inoculated  with  the  saliva  of  a  rabid 
dog,  recently  dead ;  a  dog,  a  cat,  a  horse,  and  a  cock  were  thus 
infected  by  Dr.  Zine. 

Dupny,  in  like  manner,  induced  the  disease  by  taking  a  sponge, 
which  had  been  bitten  by  a  mad  dog,  and  rubbing  it  on  the  open 
sore  of  a  sheep. 

Youatt  drew  a  silk  thread  backwards  and  forwards  through  the 
mouth  of  a  rabid  animal,  and  having  inserted  it  as  a  seton  in  the 
neck  of  a  sound  dog,  this  animal  subsequently  died  of  hydrophobia. 

If,  then,  the  inoculation  of  a  peculiar  virus  be  indisputably  the 
cause  of  hydrophobia,  is  this  disease  capable  of  being  conveyed  by 
clothes  impregnated  therewith  ?  Can  it  be  communicated  by 
'  fomites '  ?  Clearly  so ;  for  a  dog's  tooth  is  itself  a  fomes. 
To  this  effect,  also,  Mr.  Trevelyan,  writing  to  Dr.  Bardsley, 
states  that,  after  losing  one  pack  of  hounds  by  rabies,  he  not  only 
removed  the  straw,  but  had  the  benches  of  the  kennel  scalded 
with  boiling  water,  and  afterwards  all  the  joints  painted  and 
filled  up  with  hot  tar ;  the  walls  were  then  whitewashed,  and  the 
pavement  cleaned  with  hot  water.  Thus  secure,  as  he  imagined, 
he  collected  another  pack ;  yet  rabies  again  broke  out  and  re- 
curred year  after  year.  In  consequence  of  these  continual  at- 
tacks, he  removed  the  pavement,  threw  the  earth  beneath  into 
the  river,  refitted,  new  painted,  and  whitewashed  the  kennels ;  ever 
after  which  the  pack  continued  perfectly  healthy. 

The  saliva  of  a  rabid  animal  being  the  source  of  hydrophobia 
by  contagion,  explains  many  things  otherwise  anomalous. 

This  virus  is  usually  introduced  through  a  bite  of  the  animal 
diseased,  but  the  mere  application  thereof  to  ever  so  slight  a 
wound,  scratch,  or  other  '  solution  of  continuity,'  in  an  absorbing 
surface,  is  sufficient.  In  such  case,  the  lick  of  a  rabid  dog 
generally  induces  hydrophobia.  The  surety  of  inoculation  will 
obviously  be  affected,— by  the  number  of  wounds  inflicted,  by 
lodgment  of  the  virus  or  its  escape  by  hemorrhage ;  and  above 
all,  by  unobstructed  inoculation  through  the  naked  flesh  as  com- 
pared  with  the  protection  offered  by  clothes. 
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Apart  from  ttese  modifying  circumstances,  in  some  cases  no 
evil  consequences  ensue  from  the  bite  of  a  rabid  animal,  and  the 
immunity  enjoyed  must  be  ascribed  to  some  (unknown)  peculiarity 
of  constitution. 

Overlooking  exceptional  cases,  hydrophobia  ensues  in  a  variable 
period  from  the  date  of  the  reception  of  the  virus.  The  wound 
has  generally  healed,  or  it  may  not  have  healed  quite  soundly. 
In  either  case,  slight  pain  of  a  rheumatic  character  shoots  from  the 
site  of  the  bitten  part  to  some  distance ;  so  that  if  the  hand  be 
the  part  first  affected,  the  pain  extends  up  the  arm  and  shoulder, 
fixing  itself  in  the  trapezius  muscle  probably,  or  the  proximate 
side  of  the  neck.  Sometimes  a  tingling  heat,  or  even  a  sensation 
of  cold,  is  experienced,  rather  than  pain ;  but  either  sensation 
equally  extends, — say,  up  the  arm  and  shoulder.  Geuerally, 
actual  pain  is  felt,  and  eventually  shooting  towards  the  heart. 
Meanwhile  the  cicatrix  swells,  reopens,  and  discharges  an 
ichorous  matter.  Occasionally  no  local  symptoms  occur ;  neither 
the  customary  radiating  pain,  nor  any  inflammatory  condition  of 
the  cicatrix. 

After  the  lapse  of  some  days  perhaps,  other  and  more  for- 
midable, because  constitutional,  disorder  begins.  Much  might  be 
said,  in  the  way  of  interesting  detail,  respecting  the  symptoms 
then  exhibited ;  but  it  would  be  foreign  to  my  purpose — their 
prevention.  Nevertheless  it  is  necessary  to  clearly  understand 
"whatever  we  propose  to  prevent,  and  therefore  to  realize  such  a 
picture  as  may  serve  for  (differential)  diagnosis — in  this  instance 
— between  Hydrophobia  and  Tetanus,  which  correspond  in  some 
particulars. 

In  both,  the  nervous  system,  together  witli  its  ally,  the  mus- 
cular, are  the  subject  of  all  those  phenomena  which  characterize 
these  affections. 

The  cerebro-spinal  axis  acquires  undue  susceptibility.  Rapid- 
flowing  thoughts,  reviving  memory,  and  fertile  imagination,  are 
expressed  by  a  more  animated  manner  and  conversation ;  although, 
in  some  cases,  a  downcast  pensive  mien,  yet  withal  irritable  and 
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peevish  manner,  prevails.  Far  more  frequently,  however,  thoughts 
and  fancies  whirl  through  the  brain  tumultuously.  A  dull  heavy 
pain  caps  the  head  and  oppresses  the  temples,  light  is  intolerable, 
and  the  slightest  noise  jars  the  whole  frame;  while  sleepless  nights 
or  starting  dreams,  an  overwhelming  dread,  muscular  twitches, 
and  pains  in  the  neck,  back,  and  limbs,  complete  the  picture  of 
morbid  excitement — bordering  on  delirium.  This  state  of  com- 
parative ease  lasts  only  four  or  six  days,  possibly  only  a  day  or 
two  ;  when  the  most  remarkable  symptom  of  true  hydrophobia 
supeiTcnes, — an  indescribable  dread  of  fluids :  any  attempt  to 
drink — even  the  sight  or  sound  of  water,  the  thought  of  it,  or 
anything  associated  therewith,  as  the  noise  of  tea-cups,  or  of  a 
pump — immediately  excites  a  convulsive  paroxysm,  threatening 
suffocation.  In  some  cases  the  slightest  breath  of  air,  a  fly 
settling  on  the  face,  or  a  bright  light,  has  the  same  effect. 

Be  it  observed,  these  convulsive  attacks  are  paroxysmal,  with 
complete  intermissions.  A  viscid  mucus  accumulating  in  the 
mouth  occasions  an  incessant  action  of  the  lower  jaw  to  extricate 
it.  The  pains  now  piercing  the  epigastric  and  prsecordial  regions, 
more  particularly,  the  general  sensibility,  becoming  more  and  more 
acute,  and  the  convulsive  paroxysms  more  frequent,  desperate  and 
protracted,  soon  exhaust  the  patient's  bodily  power,  while 
his  mind  is  hurried  on  to  furious  mania ;  and  thus,  when 
fighting  for  breath,  or  utterly  worn  out,  the  poor  sufferer  expires. 
The  second  or  third  day  usually  brings  this  happy  release.  It  may 
be  postponed  to  the  fifth  or  sixth  day.  Age  makes  some  dif- 
iference,  for  children  endure  not  longer  than  twenty-four  hours 
[  generally. 

I  have  italicised  those  symptoms  which,  contrasting  with  the 
1  phenomena  of  tetanus,  serve  to  distinguish  hydrophobia.  To  these 
(Characteristics  may  be  added  two  more;— the  early  period  o^  death 
I  from  rabies  as  compared  with  tetanus,  and  its  longer  period  of 
ilatency.  On  this  point,  however,  considerable  extremes  are  re- 
( corded. 

In  one  hundred  and  thirty-one  cases,  none  of  the  patients 
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became  ill  before  the  eleventh  day  after  the  bite,  and  only  three 
before  the  eighteenth  day. 

Of  fifteen  patients  whose  cases  Troillet  was  acquainted  with, 
seven  were  attacked  between  the  fourteenth  and  thirtieth  days, 
five  between  the  thirtieth  and  fortieth,  two  a  little  beyond  the 
latter  period,  and  one  after  fourteen  weeks. 

Of  seventeen  persons  bitten  by  a  rabid  wolf,  near  Brive,  ten 
were  afterwards  attacked  as  follows  : — one  on  the  fifteenth  day; 
one  on  the  eighteenth  ;  one  on  the  nineteenth ;  one  on  the  twenty- 
eighth  ;  one  on  the  thirtieth ;  one  on  the  thirty-third  ;  one  on  the 
thirty-fifth ;  one  on  the  forty-fourth ;  one  on  the  fifty-second ; 
and  the  last  on  the  sixty-eighth  day. 

In  two  hundred  and  twenty-two  cases,  the  disease  showed  itself 
eleven  times  before  the  tenth  day ;  twenty-one,  between  the  tenth 
and  twentieth  day  ;  twenty,  from  three  to  six  weeks  ;  eighty-nine, 
from  seven  weeks  to  seven  months  ;  eighty-nine,  from  seven  months 
to  twenty-seven  months ;  one,  after  four  years ;  one,  after  five  and 
a  half  years. 

In  Hamilton's  table,  it  occurred  in  seventeen  cases,  between 
eighteen  and  thirty  days;  in  sixty-three,  between  thirty  and  sixty 
days ;  in  thirteen,  between  three  and  six  months ;  in  seventeen, 
between  six  and  twelve  months ;  in  four,  from  ten  to  twenty 
months. 

In  both  these  series  the  period  of  incubation  extended  to  be- 
tween the  third  and  eighth  week. 

The  extreme  periods,  as  determined  by  Dr.  J.  Hunter,  were 
thirty-one  days  and  eighteen  months. 

The  most  extensive  and  authentic  observations  accord  about 
forty  days  as  the  'mean  period  of  latency'  in  the  human  subject. 

Here,  then,  is  a  season  during  which  preventive  measures  can 
be  employed  with  prospect  of  success.  What  are  they  ?  Prompt 
removal  of  the  hydrophobic  virus  by  the  cupping-glass,  and  free 
excision  of  the  bitten  part. 

It  is  almost  impossible  to  say  how  late,  in  the  period  of  in- 
cubation, these  means  would  prove  efiicacious ;  for,  if  not  employed 
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in  any  given  instance,  some  constitutional  peculiarity  might  itself 
avert  the  supervention  of  hydrophobia.  There  is  just  this  poor 
chance  of  safety.  But,  considering  the  very  large  proportion  of 
cases  in  which  the  disease  does  inevitably  arise,  no  time  should 
be  lost. 

Excision,  therefore,  should  be  practised  at  the  earliest  oppor- 
tunity, and  not  postponed,  however  long  it  may  have  been  neglected  ; 
provided,  of  course,  that  in  either  case  there  be  sufficient  reason 
for  believing  or  suspecting  that  the  bite  was  inflicted  by  a  rabid 
animal.  Before,  then,  resorting  to  a  measure  which  entails  per- 
manent mutilation,  more  or  less,  the  state  of  the  animal's  health 
in  question  should  at  once  be  inquired  into. 

The  dog  and  cat  chiefly  concern  us  in  this  country.  Rarely 
is  the  rabid  state  any  approach  to  the  popular  notion  of  a  '  mad ' 
dog.  No  wild  excitement  appears,  no  savage  tendency  to  bite, 
and  certainly  no  dread  of  water,  so  remarkable  in  the  human 
subject.  Rather  will  our  suspicion  be  aroused  on  ascertaining  that 
the  animal  evinces  only  some  strange  departure  from  its  usual 
habits  and  manner.  In  very  many  instances  this  peculiarity  is  a 
disposition  to  pick  up  straw,  bits  of  paper,  rag,  thread,  or  any 
small  object  in  the  way.  The  animal  laps  water  greedily.  A 
disposition  to  lick  is  noticed  in  some  cases,  and  particularly  to 
lick  anything  cold— cold  stones,  or  the  cold  nose  of  another  dog ; 
great  aversion,  however,  to  strange  dogs  and  cats,  especially  to 
the  latter,  is  very  commonly  observed  at  an  early  period. 

Some  such  unusual  propensity  is  soon  followed  by  an  irritable, 
peevish  manner.  The  animal  snaps  those  about  it,  and  resolutely 
fights  if  the  least  provoked,  soon  becoming  furious.  When  thus 
obviously  dangerous,  it  is  forthwith  secured.  Yet  a  dog  danger- 
ously rabid  may  be  perfectly  quiet  and  natural,  save  in  respect  of 
some  unsuspicious,  because  unobtrusive,  symptom.  Allowed  to 
run  about,  patted  and  played  with  as  usual,  it  bites  in  an  unguarded 
moment.  In  this  state,  therefore,  as  well  as  when  obviously 
rabid,  the  animal  should  be  at  once  chained  up.  Instead  of  being 
kUled,  it  can  then  be  watched,  to  ascertain  the  real  nature  of  its 
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indisposition ;  thereby  determining  the  necessity  for  excision  in 
the  case  of  any  person  who  has  been  bitten.  If  the  animal  be 
affected  with  rabies,  it  will  probably  die  in  a  few  days ;  and  this 
operation  is  imperatively  demanded,  as  the  only  means  of  pre- 
venting hydrophobia  in  any  of  the  human  species  who,  having 
been  bitten,  would  otherwise  perish  eventually.  The  safe  custody 
of  the  rabid  animal  will  also  effectually  prevent  further  mischief 
being  done  during  his  short  period  of  probation. 

Supposing  an  animal,  not  itself  rabid,  or  bordering  on  that 
condition,  to  have  been  bitten — a  healthy  dog,  bitten  by  another 
dog  decidedly  rabid.  The  latter  will,  of  course,  be  killed ;  but 
when  may  the  former  apparently  healthy  dog  be  allowed  to  go  free  ? 
This  question,  bearing  directly  on  the  spread  of  rabies  among 
animals,  bears  equally  on  the  prevention  of  hydrophobia  in  the 
human  species,  by  eradicating  the  source  of  this  disease. 

The  question  turns  on  '  the  period  of  latency'  among  animals. 
In  the  dog  it  is  considered  to  terminate  about  the  end  of  the  sixth 
week.  At  the  Veterinary  School,  Alfort,  when  a  dog  is  bitten,  it 
is  chained  up  for  fifty  days,  and,  if  healthy  at  the  end  of  that 
period,  is  restored  to  its  master.  Mr.  Samuel  Cooper  used  to 
mention  in  his  lectures,  at  University  College,  an  instance  of  a 
more  extended  period  than  that  which  regulates  the  preventive 
measure  adopted  at  Alfort.  A  large  Newfoundland  dog,  having 
been  bitten  by  another  dog,  did  not  become  rabid  until  seventy 
days  had  elapsed ;  information  the  more  valuable,  since  Mr.  Cooper 
himself  watched  the  case  from  beginning  to  end. 

In  Lord  Fitzwilliam's  pack  the  disease  appeared  at  various 
intervals,  from  six  weeks  to  six  months.* 

We  may  therefore  conclude,  that  an  animal  bitten  by  another 
in  a  rabid  state  should  be  chained  up  for  a  longer  period  than  the 
experience  at  Alfort  would  suggest  as  an  adequate  preventive 
injunction — imprisonment  for  six  weeks. 

Preliminary  to  this  question  is  another — the  '  communicability' 


*  Morbid  Poisons,  R.  Williams,  M.D. 
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of  hydrophobia  or  rabies  among  animals  and  man, — a  considera- 
tion essentially  relating  both  to  its  propagation  and  prevention. 

Many  facts  tend  to  show  that  the  communicability  of  this 
disease  depends  on  the  inherent  capability  of  the  animal  affected 
to  engender  it  spontaneously ;  failing  which,  he  may  bite  in  vain. 

The  dog  can  generate  rabies,  and  therefore  can  communicate 
it  to  another  animal,  or  to  man^  in  the  shape  of  hydrophobia. 

Sheep,  horses — the  herbivora — and  man  cannot  generate  the 
disease,  and  therefore  cannot  communicate  it.  Thus,  rabies  in  a 
flock  of  sheep,  consequent  on  the  bite  of  a  rabid  dog,  is  not  com- 
municated from  one  sheep  to  another,  although  the  sound  are 
often  bitten  by  the  diseased,  and  in  parts  stripped  of  wool  (Dupuy) . 
At  the  Alfort  Veterinary  School  three  sound  sheep,  two  dogs,  and 
a  horse  were  inoculated  with  the  saliva  of  a  rabid  horse ;  not  one 
of  them  became  affected. 

In  keeping  with  this  view,  man  cannot  communicate  hydro- 
phobia.   By  the  experiments  of  Vaughan  and  Babington,  animals 
were  inoculated  with  the  saliva  of  hydrophobic  patients,  but  without 
any  eflFect.  In  an  exceptional  experiment  by  Magendie  and  Breschet, 
I  one  dog  of  two  thus  inoculated  became  affected ;  but  this  animal 
might  have  been  previously  diseased,  especially  as  rabies  was  rife 
at  the  time.    Paroisse  inoculated  three  dogs  with  the  saliva  of  a 
man  in  hydrophobia ;  the  animals  were  kept  and  watched  for  nearly 
four  months  afterwards,  during  all  which  time  they  remained 
1  quite    unaffected.      Similar    experiments   were   conducted  by 
'  Gauthier,  Giraud,  Girard,  and  Bezard,  with  the  same  negative  re- 
!  suits.    Lastly,  there  is  no  instance  of  one  human  being  acquiring 
1  hydrophobia  from  another  laboxu-ing  under  this  disease,  although 
iin  many  instances  attendants  have  been  bitten  by  such  persons. 

In  conclusion,  the  general  inference  to  be  drawn  from  these 
Ifacts  is  this— that  in  estimating  the  danger  to  human  life  incurred 
Iby  the  liberty  of  rabid  animals,  those  only  which  can  generate 
trabies— e.^.,  the  dog— are  dangerous.  The  human  species  affected 
'With  hydrophobia  is  harmless,  should  there  be  any  tendency  to 
Ibite. 
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Such  considerations,  coupled  with  a  due  knowledge  of  the  du- 
ration of  latency  in  different  animals,  particularly  the  dog,  suggest 
adequate  precautionary  restraint;  while,  in  the  event  of  hydro- 
phobic virus  having  been  communicated  to  man  through  the  bite 
of  a  rabid  animal,  the  prevention  of  the  disease  then  impending 
is  fulfilled  by  free  excision  of  the  part  bitten,  as  soon  as  possible, 
aided,  if  necessary,  by  cupping. 

Of  '  poisoned  vrounds,'  in  the  ordinary  sense,  the  bites  of 
venomous  snakes,  happily  of  rare  occurrence  in  this  country, 
possess  much  surgical  interest,  chiefly  with  the  view  df  preventing 
their  constitutional  effects,  rather  than  the  more  hopeless  intention 
of  curing  them. 

The  local  effect  of  a  poisoned  wound  is  essentially  cellulitis; 
inflammation  of  the  (subcutaneous)  cellular  texture,  announced  by 
acute  burning  pain,  accompanied  with  some,  and  perhaps,  sub- 
sequently, enormous  diffused  swelling,  not  at  first  involving  the 
skin.  In  severe  cases  the  swelling  spreads  rapidly,  and  to  an 
almost  unlimited  extent,  so  widely  may  it  range. 

The  bites  of  the  rattlesnake  and  of  the  cobra  di  capello 
answer  to  this  general  description. 

A  piercing  pain  is  immediately  felt,  rapidly  shooting  through 
the  limb ;  swelling  quickly  succeeds,  and  a  mottled  livid  redness, 
indicating  that  the  skin  is  now  involved.  The  cellular  texture  of 
the  whole  limb,  and  perhaps  down  the  proximate  side  of  the  trunk, 
becomes  gorged  with  a  bloody  sanious  fluid ;  and,  as  if  to  relieve  this 
tense  yet  diffused  swelling,  phlyctense  arise  here  and  there.  Very 
shortly  the  pain  abates,  the  tension  is  exchanged  for  a  flaccid 
softness,  the  limb  is  cold  and  benumbed ;  while  patches  of  gan- 
grenous skin  announce  that  the  work  of  destruction  has  com- 
menced, not  however  disclosing  the  ravages  already  wrought 
beneath  the  skin  in  the  subcellular  texture,  and  still  less  the 
extent  to  which  it  may  eventually  be  sacrificed. 

Rapidly  as  all  this  mischief  is  accomplished,  the  '  constitutional' 
disturbance  begins  almost  concurrently  with  the  first  introduction 
of  the  poison.    Soon  after  the  poisonous  bite  has  been  inflicted, 
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symptoms  of  miidclling  intoxication  ensue.  The  victim  mumbles 
incoherently,  and  staggering,  as  if  dead  drunk,  is  overcome  with 
helpless  prostration  and  oppressed  bi'eathing.  Other  and  even 
peculiar  symptoms  are  witnessed.  Profuse  cold  sweating,  bilious 
vomiting,  and  perhaps  evacuations  of  bile;  while  a  yellow  hue 
overcasts  the  skin.  Excruciating  pain  about  the  navel  is  sometimes 
experienced.  The  pulse  quivers  irregularly,  the  nervous  system 
succumbs  to  the  potent  poison,  and  the  sufferer  expires. 

Now,  in  order  to  prevent  this  fatal  issue,  and,  moreover,  the 
formidable  antecedent  symptoms,  remember  the  poison  begins  to 
operate  almost  immediately,  varying  in  this  respect,  however,  with 
the  dose.     Still  its  period  of  latency  is  short. 

In  one  case — carefully  recorded  by  Sir  E.  Home* — a  man 
was  bitten  by  a  rattlesnake  at  half-past  two  p.m.,  and  brought  to 
St.  George's  Hospital  by  three  o'clock;  during  this  brief  period 
of  only  half  an  hour  the  constitutional  disturbance  had  become 
overwhelming ;  and  in  the  interval,  when  the  man  went  of  his 
own  accord  to  a  chemist's  shop  for  relief,  he  was  observed  to 
stagger,  and  appeared  drunk.  Death  ensued.  In  another  instance,t 
the  bite  of  a  rattlesnake  began  to  manifest  its  effects  within  the 
first  half  hour. 

If,  then,  we  assume  the  period  of  latency  to  be  under  half  an 
hour,  preventive  measures  should  be  very  promptly  employed. 
And  what  are  they  ?  Means  whereby  the  poison  can  be  removed 
from  the  bitten  part,  or  arrested  before  entering  the  general  cir- 
culation, or  neutralized.  Caustics— the  actual  cautery  included— 
fulfils  the  latter  purpose ;  a  ligature  above  the  part  affected,  the 
second  object ;  excision,  or  the  application  of  a  cupping-glass,  are 
calculated  to  withdraw  the  poison.  Of  these  appliances,  that  of 
cupping  is  most  efficacious  and  practicable,  if  not  the  only  one  of 
value, I  ^  

*  Phil.  Trans..  3810.  t  New  York  Med  and  Phys.  Journal  vol.  ii 

X  Experimental  Hesearehes  on  the  Influence  of  Atmosp.  Pressure  on  he  Blood 

in  the  Veins,  and  on  the  Prevention  and  Cure  of  the  Symptoms  caused  by  the 

Bites  of  Rabid  or  Venomous  Animals.    D.  Barry,  182b. 
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Malignant  pustule  is  also  communicated  by  'contagion/  the 
poisonous  matter  being  caught  directly  from  beasts,  or  their 
remains ;  for  the  disease  is  not  propagated  apparently  by  the 
human  species,  from  one  individual  to  another. 

The  local  symptoms  are  these : — Soon  after  any  accidental 
inoculation  with  such  morbid  matter,  a  stinging  sensation  is  felt, 
and  a  red  point  appears,  hardly  elevated  above  the  skin.  Then,  at 
this  point,  the  cuticle  rises  into  a  blackish  vesicle,  which  speedily 
runs  into  a  slough,  surrounded  by  an  oedematous  swelling,  having  a 
violet  tinge,  and  spreading  rapidly  in  all  directions.  Occasionally, 
neither  vesicle  nor  pustule  arises,  only  swelling.  Such  was  the 
character  of  the  disease  in  three  cases  observed  by  Lawrence.* 
With  obvious  swelling,  however,  a  sensation  of  tension,  rather  than 
pain,  is  experienced.  Should  several  pustules  arise,  the  disease  is 
proportionately  more  perilous,  and  especially  if  situated  on  the 
neck  or  face ;  for  then  the  swelling  may  be  so  considerable  as  to 
threaten  suffocation  or  congestion  of  the  brain.  Indeed,  malig- 
nant pustule  is  not  unlike  carbuncle  in  appearance,  but  differs  from 
it  in  being  always  the  result  of  contagion.  And  this  etiological 
consideration  will  always  determine  the  diagnosis. 

A  variable  period  having  elapsed,  the  constitutional  symptoms 
supervene.  Fever,  attended  with  pain  over  the  stomach  and 
vomiting,  delirium  and  prostration. 

The  causative  relation  between  the  local  lesion  and  this  con- 
stitutional disorder  is  shown  by  their  invariable  sequence.  The 
latter  always  folloivs  the  former  ;  and,  moreover,  it  is  very  doubtful 
whether  the  constitutional  disorder  can  be  induced  by  contact 
with  the  same  morbid  matter,  unless  succeeded  by  the  formation 
of  malignant  pustule.  This  local  lesion,  therefore,  would  appear  to 
be  the  only  cause — the  only  mode  of  origin,  of  the  constitutional 
morbid  condition. 

The  nature  of  the  morbid  matter  itself  is  unknown,  but  it  is 
.  developed  in  beasts  affected  with  '  contagious  carbuncle.'  The  poison 


*  Laucct,  1825  6,  p.  127. 
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may  be  imparted  by  any  accidental  inoculation,  in  handling  the 
animal  when  alive,  or  during  the  manufacture  of  hides,  wool,  &c. 
Malignant  pustule  is  consequently  most  rife  among  butchers 
tanners,  shepherds,  and  wool -beaters.  It  may  also  be  produced 
by  eating  the  flesh  of  animals  thus  diseased.  Instances  in  proof  of 
this  mode  of  production  are  cited  by  Wagner  and  Turchetti.  Tem- 
perature and  moisture  have  apparently  some  influence,  for  the 
disease  is  most  prevalent  in  damp  localities,  and  in  wet  autumnal 
weather. 

The  morbid  matter — whatever  it  be — retains  its  poisonous 
power  for  a  long  time ;  but  the  disease  is  probably  not  propagated 
by  the  human  species,  from  one  individual  to  another. 

Preventive  measures  are  obviously  suggested  in  accordance 
with  the  known  etiology  of  this  disease  ;  although  in  the  pursuit 
of  certain  avocations  it  may  be  diSicult  so  to  protect  the  hands  and 
exposed  parts  of  the  body  as  to  escape  contagion.  Even  then, 
however,  this  preventive  overture  remains — the  progress  of  malig- 
nant pustule  can  generally  be  arrested  at  its  commencement. 

Glanders  is  another  disease  derived  from  certain  animals — the 
horse,  ass,  or  mule — similarly  aff'ected. 

Inoculation  of  the  human  species  is  apt  to  occur  by  handling 
either  animal  when  glandered ;  and  the  constitutional  disorder 
thence  arising  may  be  briefly  described  as  fever,  resulting  in  the 
production  of  many  inflammatory  tumours  in  diff'erent  parts  of  the 
body,  which  have  a  great  tendency  to  suppurate  and  fall  into 
gangrene.  Towards  the  close  of  glanders,  in  eleven  of  fifteen  cases 
(Rayer),  puriform  mucus,  mixed  with  blood,  oozed  from  the 
nostrils;  in  ten  of  these  cases,  the  discharge  came  from  one 
nostril  only ;  and  in  all  cases  the  quantity  was  inconsiderable, 
sometipies  scarcely  appreciable.  The  eyelids,  also,  are  tumified, 
and  secrete  a  thick  viscid  mucus.  This  disease  runs  its  course  in 
a  period  varying  from  a  few  days  to  many  months. 

Its  period  of  latency  (in  man)  varies  from  two  to  eight  days. 

I  am  not  aware  of  any  means  whereby  the  progress  of  glanders 
can  be  arrested  when  once  inoculation  has  taken  place,  however 
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early  our  intended  preventive  measures  may  be  applied.  If  in 
this  respect  unlike  the  bite  of  a  rabid  animal,  a  snake-bite,  or 
malignant  pustule,  glanders  has  at  least  one  advantage — the 
disease  can  always  be  avoided. 

As  bearing  on  the  question  of  prevention,  the  early  and  exact 
diagnosis  of  glanders  in  animals  is  important.  It  is  communicated 
to  man  by  an  animal  in  a  state  of  disease  so  obviously  charac- 
teristic that  the  danger  cannot  be  overlooked. 

Two  varieties  of  this  disease,  in  the  horse,  ass,  or  mule,  are 
recognised  by  Williams.* 

In  gangrenous  glanders, the  animal  immediately  loses  its  spirits, 
and  staggers  j  the  nasal  and  conjunctival  mucous  membranes  are 
beset  with  a  number  of  red  points,  which,  at  the  end  of  twenty- 
four  to  forty-eight  hours,  become  livid  ;  the  nostrils  now  dis- 
charging a  yellow  matter,  streaked  with  blood.  This  condition 
lasts  two  or  three  days;  then  the  nasal  membrane  falls  into 
gangrene,  and  large  ulcers  form  where  portions  have  sloughed. 
The  discharge  increases  and  exhales  a  fetid  gangrenous  odour ; 
oedema  of  the  nostrils,  scrotum,  and  legs  soon  supervenes :  at 
length,  the  nostrils  being  glued  together,  respiration  fails,  and  the 
animal  dies. 

In  pustular  glanders,  the  same  general  debility  and  fever  are 
observable  as  in  gangrenous  glanders.  The  specific  inflammation 
of  the  nasal  membrane  is  an  enaption  of  pustules,  said  to  I'esemble 
confluent  small-pox,  followed  by  a  copious  yellow  viscid  discharge 
from  one  or  both  nostrils.  After  two  or  three  days,  these  pustules 
ulcerate,  sometimes  internally,  so  as  to  destroy  the  bones  and  car- 
tilages of  the  nose.  By  absorption  of  the  nasal  morbid  secretion, 
the  sub-maxillary  glands  become  swollen  and  tender,  but  only  on 
the  inflamed  side  of  the  head.  Such  enlargement  is  called  the 
*  kernels.'  CEdema  of  the  nostrils,  the  sheath,  and  hind  limbs 
succeeds,  as  in  the  gangrenous  variety  ;  and  respiration  failing, 
death  ensues  on  the  eighth  or  tenth  day,  at  latest. 


*  Morbid  Poisons. 
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Glanders  is  often  accorapauied  with  '  farcy/  and  farcy  often 
ends  in  glanders. 

Button  farcy  is  characterized  by  inflammation  of  the  cellular 
texturcj  forming  tumours  in  different  parts  of  the  body,  the  head, 
neck,  and  extremities,  particularly  the  hind  legs.  In  four  or  five 
days,  they  soften  and  ulcerate.  It  is  an  inflammation  of  the 
lymphatic  glands  and  vessels,  usually  beginning  in  the  hind  ex- 
tremities, attended  with  lameness,  and  forming  an  irregular  swell- 
ing of  the  limb,  which  at  length  ulcerates  and  discharges  a  sanious 
fluid. 

The  period  of  latency  in  glanders  affecting  animals  is  gene- 
rally short.  Two  asses — one  about  a  year  old,  the  other  about 
a  year  and  a  half  old — were  inoculated  by  Turner.  In  the  former 
the  maxillary  glands  became  tender  on  the  second  day,  and  the 
discharge  from  the  nostrils  was  established  on  the  following  day. 
In  the  latter  the  maxillary  glands  enlarged  on  the  third  day,  but 
the  nasal  discharge  did  not  appear  until  the  sixth  day.  In  a  horse 
inoculated  with  farcy  matter,  the  disease  did  not  appear  until  the 
end  of  three  months,  and  then  precisely  at  the  points  of  puncture. 
Gerard  states  that  he  introduced  the  matter  of  the  discharge  every 
day,  at  different  times,  into  the  nostrils  of  certain  horses  by  means 
of  a  brush,  and  that  the  disease  appeared  on  the  seventh  day,  but 
in  two  others  not  until  the  thirty-second  day. 

Fortunately,  however,  glanders  is  not  an  eminently  contagious 
disease,  either  from  one  animal  to  another,  or  from  this  source  to 
the  human  species;  and  its  communicability  from  one  human 
being  to  another  is  very  doubtful.  A  case  once  apparently  occurred 
in  St.  Bartholomew's  Hospital :— a  healthy  nurse  contracted  disease 
from  a  glandered  patient,  and  she  died  after  a  short  illness,  having 
every  symptom  of  glanders. 

But  assuming  that  glanders  can  be  readily  detected  and  dis- 
tinguished from  all  other  diseases,  the  prevention  of  its  first 
propagation  will  consist  in  forthwith  destroying  the  diseased 
animal  from  which,  as  the  centre  of  contagion,  it  might  spread. 

This  preventive  precaution  is  not  alone  sufficient  protection  to 
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raun  or  beast.  The  disease  is  communicable  by  fomites,  as  well  as 
by  direct  inoculation  from  one  animal  to  another.  In  this  way, 
some  of  the  discharge  from  the  nose  of  a  glandered  horse 
having  remained  about  the  manger,  rack,  or  partition  of  a 
stable,  may  be  thawed  by  the  breath  of  a  new  horse,  or  introduced 
into  the  system  in  the  act  of  nibbling  or  licking,  whereby  sound 
horses  have  speedily  become  glandered  when  put  into  a  stable 
whence  a  glandered  one  had  been  taken  weeks  or  months  pre- 
viously— thus  reviving  the  disease,  and  with  imminent  peril  to 
grooms  and  others  in  attendance.  "  Let,  then,"  says  Youatt, 
"  the  halters,  head-gear,  and  bridles  be  burned ;  the  clothes 
washed  and  baked  ;  the  pails  newly  painted  ;  the  racks  and  ranges 
thoroughly  scraped,  then  washed  well  with  soap  and  water,  and 
afterwards  with  chloride  of  lime  and  water,  in  the  proportion 
of  a  pint  of  the  strong  solution  to  a  pail  of  water ;  let  the  walls 
be  well  scraped  and  washed  with  the  chloride  of  lime  and  water, 
then  well  lime-washed ;  the  floor  be  first  thoroughly  scoured, 
then  sluiced  with  the  chloride :  and,  with  all  these  precautionary 
measures,  every  possibility  of  danger  will  be  removed." 

Strangely  contrasting  with  all  such  scrupulous  injunctions  for 
the  avoidance  of  contagious  disease,  there  is  one  at  least  of  animal 
origin — which  is  now  sought  throughout  civilized  communities, 
and  even  enjoined  by  law — it  being  the  protective  substitute 
for  another  contagious  disease,  formerly  the  most  fatal  scourge 
of  the  human  race.  I  allude  to  the  protection  conferred  by  cow- 
pox  against  the  ravages  of  small-pox. 

Acting  on  a  popular  belief  prevalent  among  the  dairy-farmers 
of  Gloucestershire,  that  no  person  who  had  undergone  the  trifling 
eruption  of  cow-pox  could  take  small-pox,  our  immortal  Jenner 
first  confirmed  this  belief  by  the  direct  test  of  inoculation,  and 
at  once  foresaw  its  mighty  significance  in  the  exemption  which 
might  thus  be  vouchsafed  to  his  own  and  future  generations 
by  undergoing  the  trifling  substitute  disorder.  Then,  extending 
his  experimental  inquiry,  he  found  that  inoculation  with  lymph 
procured  from  the  vesicle  of  this  disorder  in  the  human  species — 
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'vaccinia' — was  no  less  protective  than  that  derived  from  its 
original  source, — the  teat  of  the  cow.  Thence  the  practice  of 
'  vaccination.' 

Of  course  this  grand  discovery  received  the  welcome  usually 
oflered  to  any  innovation  far  in  advance  of  the  age  in  which  it  is 
presented  to  the  human  understanding.  All  the  "  idols  of  the 
den/'  of  "the  theatre/'  and  of  "the  market/'  had  to  be  de- 
throned ere  this  majestic  symbol  of  Truth  could  gain  access 
through  the  portals  of  prejudice,  when  at  length  it  was  acknow- 
ledged as  the  most  precious  contribution  to  the  resources  of 
Preventive  Medicine ;  and  as  such  Vaccinia  will  be  found  in  this 
work  in  its  own  proper  place,  associated  with  the  prevention  of 
small-pox. 

The  next  group  of  contagious  diseases — those  derived  from 
man,  and  thence  propagated — comprises  at  least  three  species  : — 
Hospital  Gangrene,  Puerperal  Peritonitis,  and  Primary  Syphilis — 
chancres  and  buboes.  I  omrfc  other  diseases  of  this  kind — gonor- 
rhoea and  certain  skin-diseases,  which  are  essentially  local  affec- 
tions, and  do  not  originate  constitutional  disorder, — in  the  shape 
of  consequent  '  blood-disease.' 

Hospital  gangrene  is  fortunately  unknown  to  but  few  surgeons 
in  civil  practice  now  living ;  and  we  must  refer  to  those  of  the 
past  for  information.  The  shortcomings  of  personal  observation, 
are  however  amply  compensated  by  the  testimony  of  many 
witnesses  on  record  ;  for  it  will  be  readily  believed  that  a  disease 
so  formidable  has  ever  been  watched  with  deep  interest  whenever 
it  occurred.  From  original  sources  of  information,  therefore, 
we  are  enabled  to  identify  this  disease,  while  its  etiology  suggests 
appropriate  preventive  measures.  Hospital  gangrene  has  received 
various  other  names  ;  not  because  of  any  doubt  respecting  its 
pathological  nature,  but  as  expressive  of  its  various  characters,  and 
mode  of  origin.  Thus,  Phagedfenic  Gangrene,  Sloughing  Phage- 
dtena.  Putrid  Ulcer,  Pourriture,  Contagious  Gangrene,  and 
Hospital  Sore,  are  severally  synonymous. 

The  term  Hospital  gangrene,  or  Hospital  sore,  is  assuredly  not 
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always  applicable.  Overlooking  the  many  phases  of  this  gangrene, 
and  regarding  only  its  more  constant  phenomena ;  its  nature  is 
perhaps  best  expressed  by  denominating  it,  essentially, — gangrenous 
inflammation ;  that  is  to  say,  inflammation  certainly,  but  inflamma- 
tion passing  at  once  into  gangrene,  thereby  appearing  only  a  process 
of  textural  disintegration  and  disorganization.  Sometimes  the 
process  of  destruction  resembles  more  that  of  phagedsena,  alternating 
with  rapid  sloughing  ;  so  that  the  worm-eaten  phagedaenic  surface 
suddenly  becomes  a  large  slough,  and  then  again  phagedsenic.  These 
difierent  aspects  of  the  disease  are  apt  to  mask  its  really  gangrenous 
character.  What,  then, are  the  phenomena  more  constantly  observed? 
Acute  pain,  sudden  engorgement  and  bloated  swelling, dusky-red  dis- 
coloration around  the  doomed  part,  and  conversion  of  its  textures 
into  a  putrid  glutinous  or  slimy  slough,  exhaling  a  peculiar  fetid 
odour.  Rapidly  extending,  all  the  soft  textures  are  soon  melted 
down,  leaving  only  the  bones  staring,  of  an  ebony  black, — as  if 
the  rafters  of  a  house  where  a  fire  has  raged. 

Observe  how  these  general  characters  are  clearly  visible  in  the 
portraits  of  this  disease,  drawn  by  eye-witnesses  ;  varied,  however, 
by  special  circumstances ;  principally,  by  the  kind  of  previous 
injury  to  the  part  aff'ected,  the  textures  engaged,  and  the  constitu- 
tion of  the  individual. 

To  identify  this  gangrene  under  all  such  modifying  circum- 
stances, I  shall  trace  its  origin  and  progress, — in  a  stump  after 
recent  amputation,  an  incised  wound,  granulating  as  an  ulcer,  a 
recent  gunshot  wound,  a  small  puncture,  an  old  sore,  and  lastly, 
a  blistered  surface, — where  the  characters  of  this  disease  appear 
in  their  most  elementary  form. 

For  the  particulars  of  these  six  aspects  of  Hospital  Gangrene, 
I  avail  myself,  chiefly,  of  Blackadder's  original  and  valuable 
treatise.* 

When  a  stump  is  afitcted,  and  the  patient  has  a  plethoric 
habit,  or  is  accustomed  to  live  freely,  intense  inflammatory  action 


*  Observations  ou  Pliagcdscua  Gaugrseuosa,  ISIS. 
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■  soon  runs  through  its  whole  substance  ;  swelling  rapidly  increases 
:S0  that  in  a  few  days  the  stump  acquires  more  than  twice  its 
iformer  size,  and  being  much  indurated,  occasions  the  most  excru- 
< dating  pain.  In  this  state  the  patient  may  become  delirious,  and 
I  die  suddenly  by  effusion  into  some  of  the  larger  cavities.  More 
I  frequently,  howevei-,  gangrene  seizes  upon  the  integuments  and 
« cellular  texture,  large  sloughs  are  thrown  off,  and  some  of  the 
1  larger  blood-vessels  giving  way,  the  patient  sinks  under  the 
I  exhaustion  of  repeated  hemorrhage.  For  it  is  commonly  found 
1  that  the  usual  modes  of  stopping  hemorrhage  from  a  stump  are  in 
!  such  cases  either  inadmissible  or  totally  inefficacious. 

Sometimes  the  progress  of  the  disease  in  a  stump  is  more 
I  gradual,  yet  ultimately  nearly  as  fatal, — inflammation  is  much  less 
:  acute,  there  is  comparatively  little  tumefaction,  and  the  pain  is 
:  far  less  severe ;  but  the  discharge  is  much  more  copious,  and 

the  cellular  texture  connecting  the  integuments  and  muscles  is 
:  rapidly  destroyed.  Hemorrhage  generally  supervenes  later  than 
:  in  the  preceding  instance  j  it  is,  however,  the  most  common  cause 

of  death. 

An  instance  of  this  latter  variety  of  gangrenous  inflammation 
affecting  a  stump  occurred  in  a  patient  of  mine,  at  the  Royal 
Free  Hospital,  in  March,  1862.  I  amputated  a  man's  arm  for  a 
large  epithelial  cancer  situated  on  its  inner  aspect.  The  opera- 
tion was  necessarily  performed  very  high  up, — about  two  inches 
below  the  head  of  the  humerus  ;  the  flaps  were  quite  free  of  the 
disease,  were  ample,  muscular,  and  well  adapted;  yet  in  the 
course  of  three  days  the  stump  suddenly  began  to  swell,  and  the 
sutures,  threatening  to  cut  their  way  through  the  integuments, 
were  re  moved.  The  flaps  then  lay  easily  together,  but  a  pulpy 
slough  was  uncovered  externally,  which  exhaled  a  mawkish  odour. 
Two  small  ligatures  were  detached  spontaneously,  from  the  midst 
of  this  slough,  without  hemorrhaie  ;  and  on  the  ninth  day,  the 
main  ligature  from  the  axillary  artery  separated  spontaneously, 
also  without  hemorrhage.  Nevertheless,  two  days  hence,  secondary 
hemorrhage  sprang  suddenly  from  this  artery,  and  so  freely  that 
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the  man  would  probably  have  perished  then  and  there^  had  not 
the  house-surgeon,  Mr.  Hill,  chanced  to  be  in  the  ward  at  the 
time.  The  whole  stump  was  now  one  pultaceous  mass,  the  frag- 
ments of  flaps  retracted,  exposing  the  bone,  from  which  even  the 
periosteum  had  melted  away.  The  poor  man,  however,  experienced 
little  or  no  pain  in  this  wreck  of  a  stump.  He  sank  and  died  ou 
the  fifteenth  day  after  the  operation.  Theu,  on  separating  the 
remaining  bits  of  flaps,  their  muscular  portions  were  seen  to  be 
converted^  into  black  shreddy  pulp,  bathed  in  a  quantity  of 
grumous  bloody  fluid,  which  rolled  out  plentifully  from  under- 
neath the  pectoral  muscles ;  the  muscles  themselves  were  trans- 
formed into  the  aforesaid  black  pulp,  which  extended  as  far  as  the 
sternum.  I  also  noticed  a  coextensive  pulpifaction,  posteriorly 
— beyond  the  bit  of  lower  flap. 

Sometimes,  a  stump,  almost  soundly  cicatrized  to  all  appear- 
ance, will  suddenly  burst  open  and  uudergo  gangrenous  disin- 
tegration. Such  cases  are  well  described  by  John  Bell.*  In 
one  day  he  saw  three  stumps  burst  open,  each  of  which  had  so 
nearly  cicatrized,  that  you  could  have  covered  the  small  spot 
remaining  unhealed  with  the  tip  of  the  little  finger. 

When  this  gangrene  supervenes  after  any  amputation,  the  case 
may  be  regarded  as  that  of  an  incised  wound,  healing  probably 
by  adhesion,  but  suddenly  diverted  from  primary  union,  and 
undergoing  the  aforesaid  process  of  destruction. 

Observe  the  same  gangrenous  inflammation  supervening  on  a 
healthy  granulating  wound,  or  ulcer. f 

The  wound,  or  ulcer,  becomes  painful  and  swollen,  loses  its 
healthy  florid  appearance,  while  the  granulations,  which  were 
small  and  distinct,  become  flabby,  and  in  some  cases  appear 
as  if  they  were  distended  with  air ;  in  others,  vesicles  containing 
a  watery  fluid  or  bloody  serum,  have  been  observed,  and  the 

*  Principles  of  Surgery,  ed.  Charles  Bell,  1826,  vol.  i.,  p.  144. 
t  Observations  on  Hospital  Gangrene,  with  rcrcreuce  chielly  to  the  disease  us 
it  appeared  in  tlie  British  Army  during  the  late  war  in  the  Peninsula.  Joliu 
Boggie,  M.D.,  181S,  p.  42. 
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sensation  in  the  sore  has  been  described  as  resembling  the  sting- 
ing of  a  gnat.  The  secretion  of  pus  is  arrested,  and  the  surface 
is  covered  with  a  tenacious  viscid  ash-coloured  matter,  which 
adheres  firmly.  After  some  time  a  discharge  of  thin  ichorous 
matter  ensues,  a  very  peculiar  cadaverous  febrile  smell,  the  pain 
increases,  the  edges  of  the  sore  are  reverted,  and  generally  assume 
a  circular  form ;  an  erysipelatous  redness  encircles  it,  extending 
possibly  to  a  great  distance,  even  over  a  whole  limb  j  the 
neighbouring  glands,  as  those  of  the  axilla  or  groin,  swell,  inflame, 
and  perhaps  suppurate.  Omitting  the  constitutional  symptoms 
thence  arising,  the  (local)  inflammation  goes  on  apace,  thin  ichor 
continues  to  be  discharged  in  great  quantity,  and  a  thick  slough, 
apparently  of  coagulable  lymph,  like  melted  tallow,  covers  the 
whole  surface  of  the  sore,  the  fetor  is  intolerable  and  the  pain 
insupportable.  At  last  an  oozing  hemorrhage  soaks  the  dressings, 
or  a  larger  blood-vessel  having  sloughed,  robs  the  patient  of  his 
last  remaining  source  of  strength,  and  the  typhoid  constitutional 
commotion  soon  terminates  in  death. 

Blackadder  noticed  that  when  the  disease  attacks  a  large 
recent  wound,  its  whole  surface  may  be  affected  at  once;  while 
in  other  cases,  the  gangrene  commences  on,  or  near,  the  lips 
of  the  sore. 

Passing  from  incised  to  contused  wounds,  "  when,''  says  this 
authority,  "the  disease  attacks  a  recent  gunshot  wound,  the 
discharge,  two  or  three  days  after  contagion,  is  found  to  be 
lessened,  and  to  have  become  more  sanious  than  purulent.  The 
sore  has  a  certain  dry  and  rigid  appearance,  its  edges  are  more 
defined,  somewhat  elevated  and  sharpened,  and  the  patient  expe- 
riences in  it  a  stinging  sensation,  as  if  occasioned  by  a  gnat. 
Then,  or  a  day  or  two  later,  the  integuments  at  the  edge  of  the 
sore  become  inflamed,  and  the  surface  of  the  sore  itself  assumes 
a  livid  or  purple  colour,  and  appears  covered  with  a  fine  pellicle, 
such  as  forms  on  coagulating  blood." 

In  respect  of  a  gunshot  wound,  John  Bell  compares  the 
disease  to  erysipelatous  gangrene,  and  denominates  it  Erysipelas 
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Gangrsenosa.  He  extends  this  view  to  Hospital  Gangrene,  as  seen 
affectiug  any  narrow  wound.  A  punctured  wound  ever  so  trivial, 
a  mere  scratch,  may  present  a  swelling  one  day,  on  the  next 
erysipelas  apparently  of  the  arm  has  supervened  with  dreadful  pain 
and  low  fever ;  on  the  third  day  the  arm  will  become  livid,  and 
covered  with  vesicles ;  and  in  two  days  more  fall  into  gangrene.* 
Much  as  such  inflammation  may  resemble  erysipelas,  the  dreadful 
pain  and  immediate  gangrene  rapidly  extending,  answer  rather  to 
the  disease  we  are  considering ;  and  it  is  better  to  restrict  the 
term  erysipelas  to  a  disease  having  its  own  peculiar  characters. 

"  When,"  observes  Blackadder,  respecting  hospital  gangrene 
attacking  a  puncture  or  scratch,  "  the  morbific  matter  is  thus 
inserted,  its  first  appearance  resembles  that  of  a  part  inoculated 
with  vaccine  virus."  The  primary  inflammation  begins  at  the  end 
of  the  second,  or  early  on  the  third  day ;  it  reaches  its  height 
about  the  sixth ;  but  when  the  scab  begins  to  form  in  one  disease, 
phagedcBnic  ulceration  begins  in  the  other,  and  if  allowed  to  pro- 
ceed soon  afibrds  sufl&cient  proof  of  the  non-identity  of  these 
diseases. 

Should  the  disease  attack  an  old  sore,  where  a  considerable 
depth  of  new  texture  has  been  formed;  a  vesicle  arises,  filled 
with  a  livid  or  brownish-black  fluid,  which  bursts  and  assumes 
the  appearance  of  a  small  dark  coloured  spot.  Such  vesicle 
or  spot  is  usually  situated  at  the  edge  of  the  sore.  Phage- 
dsenic  ulceration,  spreading  therefrom,  makes  comparatively  very 
slow  progress  through  the  surface-bed  of  new  texture,  but  having 
reached  the  subjacent  natural  texture,  its  progress  is  suddenly 
accelerated,  acute  inflammation  supervenes,  and  a  large  slough 
forms. 

Lastly,  when  attacking  the  skiu  from  which  the  cuticle  has 
been  removed,  as  by  a  blister,  one  or  more  small  vesicles  first 
appear,  filled  with  a  watery  fluid,  or  bloody  serum  of  a  livid  or 
reddish-brown  colour.    The  situation  of  this  vesicle  also  is  geue- 


*  Op.  cit.,  vol.  i:  p.  140. 
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rally  at  the  edge  of  the  sore.  Its  size  is  not  unfrequently  that  of  a 
split  garden-pea,  and  it  is  easily  ruptured,  the  pellicle  which  covei's 
it  being  very  thin.  If  the  vesicle  contains  a  watery  fluid,  and  has 
not  been  ruptured,  its  appearance  resembles  a  greyish-white  slough; 
if  containing  a  dark-coloured  fluid,  or  if  ruptured,  it  appears  a 
thin  coagulum  of  blood,  of  a  dirty-brownish  black  colour.  During 
the  formation  of  the  vesicle  a  painful  sensation  in  the  sore  is 
generally  experienced,  like  that  of  a  gnat  stinging. 

Thus  the  earliest  and  most  elementary  phase  of  Hospital 
Gangrene  is  vesicular;  just  as  gangrene  generally  begins,  and 
senile  gangrene  in  particular.  The  features  peculiar  to,  and  cha- 
racteristic of,  this  so-called  Hospital  Gangrene,  ensue  subsequently — 
its  slimy  slough,  its  rapid  progress,  its  appalling  devastation.  I 
shall  presently  have  to  notice  one  character  which  foretells  all  the 
rest,  I  mean  propagation  by  contagion  (and  possibly  by  infection 
also),  whereby  the  disease  runs  through  a  whole  ward — a  whole 
hospital,  if  unchecked,  passing  from,  bed  to  bed  with  the  rapid 
strides  of  death. 

The  local  results  to  be  anticipated  are  always  sad,  sometimes 
shocking.  Among  Blackadder's  cases ;  in  one,  half  of  the  cranium 
was  denuded,  the  bones  were  black  as  charcoal,  the  integuments 
detached  posteriorly  to  the  second  cervical  vertebra ;  anteriorly, 
to  the  middle  of  the  zygomatic  process  of  the  temporal  bone ;  and 
this  was  originally  only  a  superficial  scalp  wound.  In  another 
case,  the  integuments  and  cellular  texture,  on  the  anterior  parts  of 
the  neck,  were  destroyed  and  the  trachea  laid  open,  presenting  a 
horrid  spectacle.  Among  John  BelPs  cases,  in  one,  the  skin  and 
muscles  were  carried  away  from  the  shoulder  down  to  the  bellies 
of  the  supinator  muscles;  and  eventually,  when  the  sloughing 
terminated,  nothing  seemed  to  be  left  of  the  arm  except  the  bone, 
covered  with  a  velvet-like  surface  of  shining  red  flesh ;  and  this 
was  originally  only  a  narrow  splinter  wound  on  the  middle  of  the 
outer  side  of  the  arm.  Continuing  our  conrse  down  the  body,  in 
one  case,  a  very  slight  and  superficial  wound  of  the  thigh  grew 
into  a  sore,  at  first  no  bigger  than  the  palm  of  one's  hand ;  in 
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two  days  as  large  as  the  crown  of  a  hat ;  and  in  a  week  the  whole 
skin  of  the  thigh  was  destroyed,  the  muscles  were  stripped  of  skin 
and  fascia  from  the  hip  to  the  knee,  the  trochanter  was  almost 
laid  bare,  the  ham-string  muscles  were  exposed  to  a  considerable 
extent,  and  all  the  muscles  of  the  thigh  dissected  in  a  manner 
which  no  drawing  could  express. 

Another  slight  wound  in  the  thigh, ''had  the  cellular  membrane 
so  destroyed  in  the  course  of  a  few  days,  that  you  could  put  your 
clenched  fist  into  the  hip,  and  lay  your  hand  sideways  betwixt 
any  two  muscles  of  the  thigh.  You  could  have  counted  each 
muscle,  as  if  dissected,  from  the  tuber-ischii  to  the  ham.  The 
branches  of  the  profunda  femoris  first  gave  way,  then  the  sciatic 
vessels  :  for  three  nights  the  patient  lost  two  or  three  pounds  of 
blood  each  night :  it  would  have  been  almost  cruel  to  stop  the 
hemorrhage  had  it  been  possible,  so  very  desperate  was  his  situa- 
tion :  on  the  fourth  day  he  died." 

A  similar  but  worse  case,  if  possible,  was  seen  by  Blackadder. 
The  muscles,  large  arteries,  and  nerves  of  both  thighs  were  exposed 
and  dissected,  the  integuments  and  cellular  substance  having  beeu 
entirely  removed,  excepting  only  a  narrow  strip  of  the  former, 
which  remained  on  the  outer  side  of  either  thigh.  Yet  this  also 
was  originally  a  simple  flesh  wound. 

With  even  these  cases  in  view,  imagination  will  scarcely 
realize  the  ravages  of  this  gangrene.  A  tattered  skeleton,  still 
held  together  by  ligaments?  Noj  for  the  joints  maybe  laid  open 
extensively,  and  the  knee,  ankle,  elbow,  or  wrist  disarticulated. 

Long  before  any  such  irreparable  injury  has  been  inflicted,  the 
constitutional  powers  take  affront.  The  period,  however,  at  which 
the  constitution  begins  to  exhibit  symptoms  of  irritation  is  ex- 
tremely irregular,  sometimes  as  early  as  the  third  or  fourth  day, 
sometimes  as  late  as  the  twentieth. 

The  countenance  assumes  an  anxious  or  feverish  aspect ;  the 
appetite  is  impaired ;  thirst  succeeds,  and  the  tongue  is  covered 
with  a  white  mucus.  Some  constipation  at  first,  ends  in  diarrhoea. 
The  pulse  is  rather  irritated  than  accelerated.  The  general  symp- 
toms, however,  have  an  inflammatory  or  typhoid  character,  accord- 
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ling  as  the  causes  of  either  predominate.    When  an  inflammatory 
(diathesis  prevails,  the  system  becomes  gradually  more  irritated, 
luntil  acute  inflammation  attacks  the  sore,  an  event  that  frequently 
lhappens  about  the  end  of  the  second  week.    At  this  period  the 
[pulse  is  frequent  and  sharp,  and  not  uncommonly  the  patient 
I  undergoes  one  or  more  shivering  fits,  succeeded  by  great  increase 
(of  heat,  seldom  or  never  terminating  in  a  profuse  perspiration. 
'The  cold  fit  is  sometimes  followed  by  a  bilious  intestinal  evacua- 
ttion,  with  mitigation  of  the  febrile  disorder.    If  the  local  mischief 
Ibe  not  arrested,  weakness  increases  daily  to  exhaustion ;  the  fever 
Hoses  its  inflammatory  character,  and  unless  the  patient  be  cut  off 
by  hemorrhage,  he  falls  a  victim  to  extreme  debility.    When  the 
disease  has  a  typhoid  character,  the  pulse  is  small  and  frequent, 
the  appetite  and  strength  gradually  fail,  not  uufrequently  diarrhoea 
supervenes,  and  the  patient  at  length  sinks,  retaining  his  mental 
faculties  to  the  last. 

Now,  the  question  presses — whether  does  the  constitutional 
disorder  or  the  local  disorganization  precede?  What  is  the  order  of 
succession ;  which  is  the  cause ;  which  the  effect  ?  Authorities  are 
nearly  equally  divided  on  this  question ;  but  the  weight  of  authority 
decidedly  preponderates  in  favour  of  the  local  origin  of  hospital 
gangrene. 

Thus,  Blackadder  affirms — "  that  in  no  single  instance  which 
he  had  an  opportunity  of  observing,  did  the  constitutional  symp- 
toms precede  the  local,  unless  the  case  be  held  an  exception, 
where  a  stump  became  affected  after  amputation  had  been  per- 
formed, on  account  of  the  previous  effects  of  the  disease. 

("That  the  morbid  action  could  almost  always  be  detected  in 
tthe  wound  or  sore  previomhj  to  the  occurrence  of  any  constitutional 
affection. 

"  That  in  several  instances  the  constitution  was  not  affected 
until  some  considerable  time  after  the  disease  had  manifested  itself 
in  the  sore. 

<l  "  That  when  the  disease  was  situated  on  the  lower  extremities, 
the  lymphatic  vessels  and  glands  in  the  groin  were  observed  to  be 
iu  a  state  of  irritation,  giving  pain  on  pressure,  and  were  some- 
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times  enlarged  before  the  constitution  showed  evident  marks  of 
derangement. 

"  That  the  constitutional  affection,  though  sometimes  irregular, 
was  in  many  cases  contemporary  with  the  second,  or  inflammatory 
stage. 

"  That  when  a  patient  had  more  than  one  wound  or  sore,  it 
frequently  happened  that  the  disease  was  confined  to  one  of  the 
sores_,  while  the  other  remained  perfectly  healthy,  and  this  even 
when  they  were  at  no  great  distance  from  each  other," 

To  these  five  arguments  three  more  may  be  gathered  from 
Welbank's  well-known  essay,*  forming  so  much  additional  support 
in  favour  of  the  local  origin  of  this  disease. 

Thus,  the  fact  of  its  earlier  stages  being  attended  with  little  or  no 
constitutional  disturbance,  was  also  noticed  and  urged  by  Welbank  ; 
and,  "  that  when  such  disturbance  does  supervene,  from  the  in- 
creased extent  of  the  local  malady,  and  unites  in  alliance  doubly 
subversive  of  healthy  processes  of  resistance,  the  latter  stages  of 
the  disease  are  progressively  accelerated. 

"  That  part  of  the  diseased  surface  may  clear  off  and  granulate, 
while  gangrenous  disorganization  continues  progressive  at  the 
opposite  edge. 

"  That,  however  advanced  the  sore,  it  not  unfrequently  becomes 
healthy,  and  rapidly  so,  on  the  application  of  appropriate  local 
measures and,  "  that  the  symptoms  of  general  disturbance  also 
which  supervene  are  promptly  relieved  by  measures  that  control 
the  local  condition." 

Partly  at  variance  with  these  facts  and  arguments,  is  the  ex- 
perience of  Guthrie  :t  "  That  the  febrile  symptoms  do  seem  to 
follow  the  appearance  of  the  local  alteration,  is,  in  many  cases, 
indisputable;  that  they  precede  or  accompany  the  local  symptoms 
in  many  other  cases,  is  indisputable ;  and  that  the  disease  in  a 
mild  state,  although  capable  of  committing  much  mischief,  is 
neither  preceded  nor  followed  by  febrile  or  constitutional  symp- 
toms, cannot  be  doubted." 


*  Med.-Chir.  Trans.,  vol.  xi.,  1820. 
t  Commentaries  on  the  Surgery  of  the  War  in  Portugal,  &o.,  1855,  p.  165. 
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On  the  other  hand,  there  are,  or  have  been,  those  who  affirm 
that  the  constitutional  disorder  generally,  at  least,  precedes  the 
local  disoi'ganization. 

Thus,  John  Bell  wrote:* — The  hospital  sore  is  usualhj  pre- 
ceded by  a  degi'ee  of  fever. 

Thomson — writing  also  from  his  own  observations — states,t 
that  these  two  classes  of  symptoms — the  local  and  constitutional — 
are  not  invariable  in  the  order  of  their  appearance ;  for  sometimes 
the  one,  and  sometimes  the  other  class,  seems  to  occur  first  in 
the  order  of  succession ;  but  that  the  constitutional  symptoms 
xisually  precede  the  local.  Hennen  also  advocated  this  doctrine 
even  more  strenuously. 

The  question  of '  local '  or  '  constitutional'  origin  may  be  further 
examined  by  reference  to  the  known  causes  of  hospital  gangrene. 

All  observations  respecting  the  etiology  of  this  disease  agree 
in  certain  particulars;  that  it  is  not  developed  epidemically,  but 
rather  as  an  endemic,  springing  up  in  some  way  among  those  who 
become  affected.  Thus,  newly-built  hospitals  are  free,  so  also  are 
generally  those  built  on  high  ground ;  while  the  disease  arises  in 
crowded  and  ill-ventilated  hospitals.  The  possibility  therefore  of 
some  species  of  '  blood-disease,'  resulting  from  inhalation,  is 
obvious.  Thence  this  constitutional  source  of  hospital  gangrene 
would  be  one  mode  of  origin. 

Thomson,  indeed,  regards  the  disease  as  possibly  '  infectious.' 
"I  have  seen  (says  he)  hospital  gangrene  introduced  into  an  hospital 
by  a  single  individual,  and,  when  proper  precautions  were  not 
taken,  spread  extensively  among  the  other  patients,  but  chiefly 
among  those  who  lay  nearest  in  the  ward  to  the  person  originally 
affected,  or  among  those  who  had  had  most  frequent  intercourse 
with  him.  I  have  also  known  patients  attacked  in  succession  with 
hospital  gangrene  who  had  used  the  same  bedding,  or  who,  without 
using  the  same  bedding,  had  occupied  in  quick  succession  the  same 
small  apartment." 

*  Principles  of  Surgery,  ed.  cit,.,  vol.  i.,  pj).  142,  M  7. 
f  Inflammation,  p.  458. 
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Fomites,  therefore,  can  convey  the  infectious  matter,  and 
retain  it  some  time. 

So  highly  infectious  is  this  disease,  according  to  Boyer's 
observation,*  that  it  broke  out  in  wounded  patients,  who,  hoping 
to  escape,  had  quitted  the  infected  hospital,  and  retired  to  elevated 
situations  where  they  breathed  the  most  salubrious  air. 

The  *  infecting  distance,'  or  range  of  the  contaminated  air 
from  the  focus  of  infection,  is  unknown ;  but  the  disease  certainly 
attacks  patients  at  some  distance  apart  (Thomson).  Nor  is  the 
period  of  latency,  after  infection,  more  exactly  determined.  "  I 
think  (says  this  author)  I  have  repeatedly  seen  the  disease 
attack  patients  in  less  than  three  days  after  they  had  been  ex- 
posed to  its  influence." 

The  production  of  hospital  gangrene  by  infection  seems  to 
be  disproved  by  Blackadder's  observations,  and  chiefly  by  the  result 
of  the  following  experiment.  He  placed  three  patients  with  clean 
wounds  alternately  between  three  other  patients  severely  afiected. 
Their  beds  were  on  the  floor,  and  not  more  than  two  feet  distant 
from,  each  other;  but  all  direct  intercourse  was  forbidden,  and 
they  were  made  fully  aware  of  the  consequences  of  inattention  to 
their  instructions.  The  result  was,  that  not  one  of  the  clean 
wounds  assumed  the  morbid  action  peculiar  to  the  disease,  nor 
was  the  curative  process  in  any  degree  impeded. 

Respecting  the  conclusiveness  of  this  experiment,  it  is  barely 
possible  that  rather  less  than  two  feet  was  beyond  the  infecting 
distance  of  hospital  gangrene,  assuming  the  disease  to  be  infectious. 
But  this  assumption  is  negatived,  and  the  purely  'locaP  (as  opposed 
to  '  constitutional ')  origin  of  hospital  gangrene  established  by  a 
large  series  of  observations.  The  local  cause  itself  is  the  state  of 
the  wound  or  sore  induced  by  the  direct  application  of  morbid 
matter  from  the  wound  of  one  patient  to  that  of  another,  and  so 
on,  by  using  the  same  sponges,  water,  &c.,  in  dressing.  The  disease 
is  thus  propagated  also  by  '  contagion.' 


*  Traild  des  Mai.  Chir.,  torn,  i.,  p.  322. 
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This  mode  of  communication  can  be  traced  as  the  only  cause, 
in  all  cases  since  the  days  of  La  Motte,  1732,  and  Pouteau,  in 
whose  posthumous  works^  published  1783,  hospital  gan"-rene  was 
first  specially  noticed. 

Pouteau  observed  that  it  may  be  communicated  to  the  most 
healthy  wound  or  ulcer  in  a  person  of  the  best  constitution,  and 
breathing  the  purest  air,  by  merely  placing  in  contact  with  any 
such  wound  or  ulcer  sponges,  lint,  he,  contaminated  by  contact 
with  a  sore  undergoing  the  disease.  Thomson  concurs  in  the 
accuracy  of  this  observation,  as  well  as  advocating  the  infec- 
tious character  of  hospital  gangrene.  Delpech*  traced  its  propa- 
gation in  almost  every  instance  to  the  direct  application  of  the 
morbific  matter  to  the  sores.  Blackadder  also  recognised  this 
mode  of  propagation  in  ninety-nine  cases  out  of  every  hundred. 
Welbauk  arrived  at  a  precisely  similar  conclusion.  He  speaks 
of  the  disease  as  being  '  highly  contagious '  by  using  the  same 
sponges  to  different  patients.f  And  Guthrie  specifies  this  as  one 
of  the  'conclusions^!  of  his  observations  during  the  Peninsular 
War.  Nay  more^  that  it  is  contagious  through  the  medium  of 
the  atmosphere  applied  to  the  loound  or  ulcer. 

Boggie's  experience§  during  the  same  war  compelled  him  to 
admit  that  hospital  gangrene  may  be  propagated  by  contagion, 
although  he  is  disposed  to  attribute  less  importance  thereto  than 
to  the  continued  operation  of  other  local  causes  of  an  '  irritating' 
character,  in  the  shape  of  dirt,  acrid  applications,  motion  or  me- 
chanical irritation,  attributing  also  considerable  importance  to 
other  stimulating  causes  affecting  the  constitution;  as  hot  weather, 
stimulating  food,  and  the  intemperate  use  of  wine  and  spirituous 
liquors.  In  short,  Boggie  considers  it  inflammatory  gangrene, 
and  recommends  antiphlogistic  regimen. 

While,  however,  admitting  that  all  such  causes  may  predis- 


*  Mem.  sur  la  Complication  des  Plaies  et  des  Ulceres  commc  sous  k  nom  de 

Pourriture  d'Honital,  1815.  ^,      ,o.  Tt5rc 

t  Commentaries  on  the  Surgery  of  the  War  in  Portugal,  &c.,  18o5.  p.  171. 

§  Op.  cit. 
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pose  to  hospital  gangrene,  it  does  not  arise  in  numberless  instances 
where  these  and  similar  causes  are  conjoined  in  full  operation. 
Their  essential  importance,  therefore,  cannot  be  allowed. 

The  etiology  of  hospital  gangrene  is  so  far  obscure  that  its 
cause  or  causes,  in  the  first  instance  of  its  occurrence,  require 
further  ehicidation. 

The  disease  may  possibly  arise  from  over-crowding  in  an  ill- 
ventilated  hospital  or  other  institution ;  and  is  perhaps  communi- 
cated by  infection,  from  the  sore  itself  emitting  a  poisonous 
exhalation;  but  it  is  assuredly  also  propagated  by  contagion. 

Guided  by  these  views,  the  nature  of  our  preventive  measures 
is  at  once  suggested.  When  the  first  case  appears  in  any  hospital 
or  other  institution,  our  immediate  object  is  to  decompose  the  poison- 
ous slough  and  discharge,  and,  moreover,  arrest  the  progress  of  gan- 
grene. Strong  caustics,  such  as  will  fulfil  these  intentions,  should 
therefoi'e  be  forthwith  applied.  Arsenic  was  originally  recom- 
mended by  Blackadder.  The  liquor  arsenicalis,  or  diluted  with  an 
equal  quantity  of  water,  or  with  twice  that  quantity,  was  used, 
according  to  the  emergency  of  the  case.  Strong  nitric  acid  was 
first  employed  by  Welbank.  Either  of  these  caustics  should  be 
applied  until  a  new,  hard,  dry  slough  is  formed,  encrusting  a  clean 
and  healthy  surface.* 

To  prevent  the  ji'ropagation  of  this  gangrene,  punctilious  clean- 
liness as  regards  the  hands  of  the  dresser,  lint,  water,  and  other 
appliances,  should  be  daily  observed  in  dressing  all  other  wounds, 
even  the  most  trivial  and  healthy.  The  bedding,  also,  should  be 
changed,  and  clean  linen  furnished,  as  often  as  may  be  necessary 
to  prevent  their  impregnation  and  the  accumulation  of  fomites. 
Free  ventilation  and  isolation  of  the  patient  will  have  similar 
preventive  efficacy,  and  should  not  be  neglected,  although  the  dis- 
ease may  not  be  assuredly  infectious.  The  protective  value  of  these 
measures  has  long  since  been  fully  established  by  their  results. 


*  Por  further  details  as  to  dressings,  the  writings  of  the  authorities  above 
mentioned  may  be  consulted  with  advantage. 
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Thus,  in  military  hospitals,  the  disease  is  apt  to  occur.  Yet  my 
own  experience  in  respect  of  hospital  gangrene,  as  it  appeared  during 
the  late  war,  in  the  hospitals  in  the  Crimea  and  at  Scutari,  does 
uot  approach  what  was  formerly  daily  observed  in  civil  hospitals. 
In  the  Hotel  Dieu,  for  example,  it  raged  without  intermission  for 
two  hundred  years — so  much  so  that  "  a  young  surgeon,"  says  an 
ancient  French  author,  "  who  is  bred  in  the  Hotel  Dieu,  may  learn 
the  various  forms  of  incision,  operations  too,  and  the  manner  of 
dressing  wounds ;  but  the  way  of  curing  them  he  cannot  learn. 
Every  patient  he  takes  in  hand  must  die  of  gangrene."  Now-a- 
days,  such  scenes  have  passed  away  like  a  dream.  This  disease 
has  not  been  witnessed  for  many  years  in  the  hospitals  of  this 
country,  excepting  on  two  occasions, — in  the  Middlesex  Hospital, 
1835,*  and  in  the  University  College  Hospital,  1841.t  With 
these  exceptions,  true  hospital  gangrene — contagious  gangrene — 
has  not  reappeared  ;  and  many  experienced  surgeons  of  the  present 
day  have  no  practical  knowledge  of  it  whatever. 

The  disappearance  of  a  disease,  once  so  frequent,  once  so  for- 
midable, can  only  be  attributed  to  its  causes  having  since  subsided  ; 
and  they  are  precisely  the  circumstances  that  have  been  specially 
obviated  by  the  hygienic  arrangements  of  the  well-appointed  and 
well-regulated  hospitals  of  recent  years ;  nevertheless,  we  are  still 
bound  to  recognise  hospital  gangrene  and  to  remember  its  etiology, 
as  the  best  security  for  our  continued  observance  of  those  pro- 
tective measures  which  can  alone  prevent  the  recurrence  of  this 
disease  in  future. 

Puerperal  peritonitis  is  another  illustration  of  contagious 
disease  inducing  constitutional  disorder— puerperal  fever ;  always 
serious,  often  fatal. 

After  parturition,  the  internal  surface  of  the  uterus  resembles 
a  large  open  wound  or  sore,  ready  therefore  to  absorb  any  poisonous 
matter  in  contact  therewith;  and  it  would  appear,  that  putrid 
blood  or  portions  of  placenta  may  undergo  absorption,  or  inflam- 


*  System  of  Surgery,  Ghclius,  trans,  by  South, 
t  Lancet,  1845,  vol.  i.,  Lectures,  Listen. 
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mation  supervening,  that  its  products  are  liable  to  be  thence 
absorbed  into  the  genei'al  circulation.  The  consequent  blood- 
disease  is  a  most  formidable  constitutional  disorder. 

Peritonitis  first  ensued,  commencing  on  the  uterine  reflection 
of  the  peritoneum,  and  exciting  some  degree  of  inflammatory  fever. 
But  the  constitutional  disorder  induced,  is  not  this  fever ;  it  is 
entirely  superseded  by  absorption  of  the  aforesaid  poisonous  matter, 
and  resembles  typhoid  fever. 

From  the  subject  of  puerperal  peritonitis,  as  a  centre  of  con- 
tagion, the  poisonous  matter  is  apt  to  be  conveyed  by  the  hand 
of  the  accoucheur,  and  thus  inadvertently  communicated  to  other 
lying-in  patients, — ^rich  and  poor.  The  disease  is  undoubtedly 
contagious,  although  this  may  not  be  the  only  mode  of  propagation. 

Absolute  cleanliness  therefore  in  pei'forming  the  responsible 
duties  of  accoucheur,  from  patient  to  patient,  and  especially  in 
lying-in  hospitals,  ■where  many  patients  are  together  under  the 
care  of  the  same  medical  attendant,  represents  the  cardinal 
principle  of  prevention,  as  regards  the  propagation  of  Puerperal 
fever  from  its  original  source. 

For  further  information  respecting  the  contagious  character 
of  this  disease,  the  reader  is  referred  to  the  observations  of 
R.  Lee,*  R.  Fergusson,t  Arm  strong,  J  Robertson,§  and  Gordon  ;|| 
and  for  a  more  extended  evidence  of  its  contagious  origin,  see  the 
Registrar- General's  Report,  vol.  y.  An  elaborate  analysis  of  the 
pathology  and  etiology  of  Puerperal  Fever  has  been  contributed 
by  Churchill.^ 

The  Local  origin  of  Constitutional  disease  is  further  illustrated 
by  the  usual  consequences  of  the  syphilitic  virus,  when  applied  to 
any  absorbing  surface  of  the  human  body. 

*  Researches  on  the  Pathology  and  Treatment  of  some  of  the  most  important 
Diseases  of  Women,  1833,  part  i. 

t  Essays  on  the  most  important  Diseases  of  Women,  1839,  part  i. 

X  Facts  and  Observations  relative  to  the  Fever  commonly  called  Puerperal,  1819. 

§  Mod.  Gazette,  No.  214. 

II  A  Treatise  on  the  Epidemic  Puerperal  Fever  of  Aberdeen,  1795,  p.  57. 
H  Diseases  of  Women,  ed.  iv.,  1857,  p.  056  et  seq. 
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Like  certain  other  potent  agents  in  nature,  the  syphilitic  virus 
having  hitherto  baffled  every  attempt  to  isolate  it,  is  known  by  its 
eflects. 

Chancre  announces  the  admission  of  this  virus  into  the  body; 
bubo,  its  absorption,  and  passage  through  the  lymphatic  glands, 
thence  to  the  blood,  Avhich  becoming  contaminated  and  in  some 
way  deteriorated,  represents  Constitutional  syphilis. 

Here  then  is  a  continuous  course  of  events;  but  the  two 
former,  being  antecedent,  are  denominated  primary  syphilis,  and 
they  are  local ;  while  the  latter  is  secondary  or  constitutional ;  and 
their  relation,  as  cause  and  effect,  fully  illustrates — by  the  career 
of  Syphilis — the  local  origin  of  constitutional  disease. 

The  prevention  of  this  consummation  will  be  determined  by 
the  promptitude  and  exactitude  with  which  the  local  disease  or 
cause  in  operation  can  be  detected,  and  removed,  should  opportu- 
nity offer. 

Now  the  birth  of  primary  syphilis  is  open  to  observation  and 
experiment.  Moreover,  it  is  generally  supposed  that  some  time 
elapses  ere  the  syphilitic  poison  begins  to  work. 

Hunter  mentions  instances  of  chancres  not  having  appeared 
until  twenty-four  hours  after  sexual  intercourse  ;  in  one  case  seven 
weeks  elapsed,  in  another  two  months,  before  chancre  appeared. 
Lawrence  adduces  an  instance  of  five  weeks'  delay. 

The  value  of  such  data  obviously  turns  on  the  reliability  of 
the  patient's  own  testimony ;  and  be  it  remembered— in  relation 
to  the  probability  of  constitutional  syphilis  ensuing— that  absorp- 
tion of  the  poison  is  not  postponed,  and  that  this  is  accompanied 
with,  and  denoted  by,  the  formation  of  chancre. 

What  then  is  a  chancre?  A  primary  syphilitic  ulcer.  But 
what  are  its  peculiar  and  diagnostic  characters,  if  any  ? 

In  all  cases,  beginning  insidiously  with  a  trifling  itching, 
affecting,  say  the  glans  penis,  or  rather  a  spot  in  the  furrow  at 
its  base,  near  the  fr»num,  or  it  may  be  on  the  prepuce  or  the  skin  of 
the  penis  itself;  there  soon  appears  a  small  pimple  whose  summit 
speedily  becomes  a  vesicle,  containing  at  first  a  thin  transparent 
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lympli,  gradually  becoming  thicker  and  opaque — in  fact^  purulent. 
This  papule^  vesicle,  and  pustule  is  alike  the  origin  of  all*  chancres ; 
yet  how  diversified  their  subsequent  appearances,  and  how  like 
those  of  ordinai'y  ulcers.  The  granulating  healing  sore  alone  ex- 
cepted, we  recognise — the  simple  syphilitic  ulcer,  the  indolent  and 
indurated,  the  irritable,  the  phagedsenic  sometimes  indolent,  the 
inflamed,  and  the  sloughing  phagedsenic.  When  the  pustule  of 
an  incipient  chaucre  bursts,  we  observe  a  '  simple '  ulcer,  with- 
out any  special  characters.  This,  the  first  of  all  primary 
(syphilitic)  ulcers,  may  soon  become  '  indurated '  by  eflfusion  of 
lymph  beneath  its  base,  and  around. 

"When  "  confined  to  the  base  of  the  ulcer,"  such  indm'atiou — 
elastic,  cartilaginous,  and  terminating  abruptly — was  regarded  by 
Hunterf  as  characteristic,  and  the  specific  diagnostic  mark  of  true 
chancre.  Yet  Hunter  himself  acknowledged,  in  the  sentence  im- 
mediately preceding  this,  his  definition,  that  the  indurated  base 
is  not  peculiar,  being  common  to  other  indolent  ulcers. 

A  slight  modification,  as  it  appears  to  me,  of  Hunter's  doc- 
trine, has  since  been  revived  and  advocated  by  M.  Ricord,J  who 
affirms  that  cartilaginous  induration  at  the  base,  and  around,  a 
primary  syphilitic  ulcer,  is  absolutely  pathognomonic  of  "  infecting 
chancre,"  or  that  species  which  accompanies  and  denotes  con- 
stitutional syphilis.  He  regards  this  character  as  the  local  ex- 
pression, by  chancre,  of  the  syphilitic  blood-disease — in  short,  the 
first  secondary  symptom. 

But  precisely  the  same  condition  of  induration  may  be  pro- 
duced artificially  by  irritating  applications — e.g.,  kali  purum 
(Hennen),  corrosive  sublimate  (Acton),  and  better  still,  says 
Ricord,  by  chromate  of  potash,  or  by  nitrate  of  silver,  the  nitric 
and  sulphuric  acids;  "  so  as  to  deceive  even  the  most  careful  and 
experienced  practitioners."    I  may  add,  for  example,  that  Aber- 

*  See  different  view — Rechercbes  sur  la  Syphilis,  1861,  J.  Rollet;  aud 
Syphilitic  Inoculation,  1863,  H.  Lee. 

t  Venereal  Disease,  edit.  Home,  1810,  p.  229. 
X  Lecture  on  Chancres,  trans.  C.  F.  Maunder,  1859. 
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nethy*  was  thus  betrayed  by  an  indurated  sore,  and  recommended 
mercury  to  be  rubbed  in  to  salivation  !  Observing,  ho\vever,  that 
it  produced  no  amendment,  and  ascertaining  that  the  hardness  had 
several  times  subsided  and  returned,  an  unirritating  dressing  was 
used,  when  the  induration  disappeared  without  the  use  of  mercury. 

Under  other  circumstances,  pertaining  rather  to  the  state  of 
the  general  health,  and  the  condition  of  the  digestive  organs  in 
particular,  the  primary  ulcer  becomes  'irritable,^  that  is  to  say, 
painful  and  disposed  to  bleed  easily.  This,  therefore,  cannot  be 
considered  a  specific  sore.  Nor  again  is  the  '  phagedsenic'  in  any 
way  characteristic.  The  same  irregular  worm-eaten  sore,  with 
sharp,  undermined  edges,  may  either  be  syphilitic,  or  proceed  from 
the  depraved  constitutional  condition  by  which  a  sore  becomes 
phagedfenic.  Less  characteristic  is  an  obviously  '  inflamed  ulcer,' 
and  that  mixed  appearance  known  as  '  sloughing  phagedaena.'  In 
short,  the  primary  syphilitic  ulcer  may  assume  many  characters, 
but  none  of  them  are  peculiar  to  syphilis.  Primary  syphilis 
cannot  thus  be  diagnosed  with  more  than  equivocal  px'obability. 

This  negative  result  of  observation  is  supported  by  the  united 
testimony  of  all  who  during  the  present  century  have  most 
patiently  watched,  in  vain,  to  discover  any  characters  whereby 
chancre  can  be  surely  distinguished.  First: — Rosef  (1817),  whose 
experience  in  the  hospital  of  the  Coldstream  Guards  ranged  over 
a  large  number  of  cases,  admitted  that  although  there  are  many 
symptoms  common  to  chancres,  they  are  not  entirely  peculiar  to 
them.  Hennent  (1829)  acknowledged  with  regret  that  there  are 
"not  any  invariable  characteristic  symptoms  by  which  to  dis- 
criminate the  real  nature  of  the  primary  sore and,  having  wit- 
nessed many  instances  of  self-deception,  in  attempting  to  diagnose 
a  sore  for  the  cure  of  which  mercury  is  indispensable,  from  one  of 
a  different  nature,  he  repudiates  the  pretensions  of  those  who 
assume  to  themselves  the  possession  of  a  "tactus  eruditus"  by 


*  Surgical  Observations,  3804,  p.  135. 
t  Med.-Chir.  Trans.,  vol.  viii.,  p.  358. 
X  Milit.  Surg.,  1829,  p.  525. 
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which  they  can  distinguish  this  kind  of  chancre.  Recurring  to 
the  diagnosis  of  chancre,  rather  than  the  kind,  Mr.  Bacot's  ex- 
perience* (1839)  led  him  to  affirm,  that  chancre  may  present 
every  variety  of  appearance  to  which  a  breach  of  surface  is  sub- 
ject; and  Collesf  (1837)  stated,  '^as  the  result  of  long,  attentive, 
and  anxious  observation,"  that  primary  venereal  ulcers  present 
an  almost  endless  variety  of  character.  To  this  effect  also  were 
the  observations  of  WallaceJ  (1838) ;  for,  says  he,  neither  the  mode 
of  origin,  nor  the  form,  nor  the  colom*,  nor  the  size,  nor  the 
number  of  the  ulcers  of  primary  syphilis,  are  pathognomonic. 
Acton§  (1851)  avowed  it  was  incontrovertible,  that  other  sores, 
not  of  a  specific  nature,  may  assume  all  the  aspect  of  real  chancres ; 
and  Labatt||  (1858),  considering  the  great  variety  of  appearances 
presented  by  primary  ulcers,  experienced  the  difficulty  of  classify- 
.iig  them,  and  confessed  that  hitherto  every  such  attempt  had 
ended  only  in  disappointment. 

Much  less  then  is  there  the  specific  cbancre. 

I  pass  from  this  aspect  of  primary  syphilis  to  the  question — 
What  is  syphilitic  bubo  ?  for  perchance  its  physical  characters  may 
be  more  uniform  and  peculiar,  although  available  only  at  a  later 
period  than  those  of  chancre,  to  guide  our  diagnosis. 

Now  it  is  alleged  that  bubo  denotes  absorption  of  the  syphilitic 
virus  from  the  primary  sore,  which,  on  its  way  to  the  blood, 
through  the  absorbents,  irritates  the  absorbent  glands,  whereby 
they  become  swollen  and  hard,  and  perhaps  suppurate.  Compared 
with  chancre,  bubo  can  scarcely  be  called  a  primary  symptom,  for 
although  the  time  of  its  accession  after  chancre  is  uncertain,  it  is 
always  somewhat  later.  In  many  cases  bubo  never  supervenes, 
the  syphilitic  virus  apparently  passing  on  uninterruptedly  to  the 
blood,  without  any  demonstration  during  its  journey,  as  if  a  high- 


*  Treatise  on  Syplillis,  1829,  p.  149. 

t  Prao.  Obs.  on  the  Venereal  Disease,  1837,  p.  75. 

X  On  the  Venereal  Disease,  1838,  p.  84. 

§  Diseases  of  the  Urinary  and  Generative  Organs,  1851,  p.  380. 

II  Obs.  on  Venereal  Diseases,  1858,  p.  48. 
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•way  robber  should  overleap  a  toll-bar  without  paying  the  cus- 
tomary toll. 

This  uncertainty  respecting  the  formation  of  bubo,  and  delay 
in  its  coming,  seriously  impairs  its  diagnostic  value,  -with  reference 
to  the  prevention  of  secondary  or  constitutional  syphilis.  Then, 
again,  true  syphilitic  bubo  may  possibly,  although  not  probably, 
occur  without  previous  chancre.  Babo  may  be  the  only  primary 
symptom.  Such  buboes  therefore  have  been  named  "  primary 
buboes,"  and  by  the  French  "  bubons  d^emblee."  Delpech,  Sir 
A.  Cooper,  and  many  others  deny  their  existence ;  whereas  Pal- 
lopius,  Huuter,  Wallace,  Lagneau,  Swediaur,  Bertrande,  E.  Wilson, 
and  other  authorities  affirm  that  they  do  occur. 

As  being  possibly  the  onli/  primary  symptom  present,  the 
question  presses — are  there  any  characters  whereby  syphilitic 
bubo  can  be  assuredly  identified  ?  If  no  peculiar  characters  dis- 
tinguish it,  then  bubo,  no  less  than  chancre,  alone  considered,  is 
equivocal  evidence  in  our  diagnosis  of  primary  syphilis. 

I  need  not  dwell  on  the  possibility  of  bubo  arising  from  irri- 
tation of  the  lymphatics,  in  some  part  more  or  less  remote,  the 
irritation  having  apparently  been  propagated  along  the  course  of 
the  absorbents  leading  to  the  swollen  glands,  without,  however, 
any  poisonous  matter  having  been  absorbed.  The  femoral  glands 
becoming  enlarged  from  the  irritation  of  a  chafed  toe  is  a  familiar 
illustration.  This  sympathetic  bubo  is  easily  distinguished  by  the 
kind  of  local  cause  in  operation.  But  if  swelling  of  the  lymphatic 
glands  exist  alone,  unaccompanied,  and  not  preceded  by  any  kind 
of  sore,  in  any  situation,  then  how  can  we  pronounce  that  swelling 
a  syphilitic  bubo? 

Many  species  of  bubo  are  attributed  to  syphilis,  yet  they  all 
appear  to  be  one  and  the  same  kind  in  difierent  stages  of  progres- 
sive inflammation.  Beginning  as  a  hard  and  somewhat  painful 
swelling  of  the  lymphatic  gland  usually  nearest  to  the  spot  whence 
the  poison  is  absorbed ;  the  absorbents  themselves  proceeding  to 
the  enlarged  gland,  share  this  inflammatory  induration,  and  some- 
times feel  like  hard  whipcord.    Along  the  back  of  the  penis  such 
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cords  may  be  felt  leading  to  the  groin,  where  mostly,  just  above 
Poupart's  ligament,  lies  the  swollen  gland.  Or,  in  the  female,  if  a 
chancre  be  situated  anteriorly  on  the  vulva,  this  swelling  is  dis- 
covered at  the  external  abdominal  aperture;  and  if  situated 
posteriorly,  then  betwixt  the  labium  and  the  thigh,  inflamed 
lymphatic  vessels  lead  to  a  swollen  hard  gland  in  the  groin. 
Occasionally  bubo  is  situated  elsewhere,  when  the  vessels  of 
absorption  pass  through  other  than  the  inguinal  glands.  Hunter 
saw  a  syphilitic  bubo  far  down  on  the  thigh ;  and  he  met  with 
other  instances  on  the  lower  part  of  the  abdomen. 

Wherever  placed,  as  the  gland  enlarges  it  successively  engages 
the  surrounding  cellular  tissue  and  skin ;  the  latter  becoming 
inflamed  and  adherent,  fixes  the  tumour.  Suppuration  may 
ensue.  The  skin  acquires  a  stretched  and  shiny  appearance, 
while  the  cuticle  desquamates  in  receding  circles,  and  the  cutis 
becomes  thinner.  At  some  point  fluctuation  can  be  felt,  the  thin 
skin  cracks,-  matter  is  discharged,  and  a  cavity  exposed  that 
speedily  assumes  the  condition  of  an  ulcer. 

Up  to  this  point,  the  most  critical  observer  could  detect 
nothing  to  characterize  the  swelling  syphilitic  bubo,  beyond  the 
fact  of  its  association  with  a  sore,  the  nature  of  which,  however, 
is  itself  doubtful ;  less  certain,  therefore,  would  the  diagnosis  be 
were  bubo  present  alone.  Carmichael*  acknowledges  his  inability, 
before  ulceration,  to  determine  whether  bubo  be  syphilitic  or  not ; 
and  if  the  former,  what  degree  of  venereal  disease  ;  but  that  when 
ulceration  takes  place,  the  bubo  pai'takes  of  the  same  mildness,  or 
malignity,  as  the  primary  ulcer  from  which  it  originated.  Yet 
these  signs  are  equivocal,  for,  like  chancre,  the  ulcer  of  an  open 
bubo  at  once  acqiiires  all  the  characters  of  some  kind  of  common 
ulcer;  it  may  be  the  indurated  and  indolent,  the  irritable,  phage- 
dsenic,  inflamed,  or  the  sloughing  phagedsenic.  The  size  of  this 
ulcer,  of  course,  varies ;  usually  not  larger  than  the  bubo  itself, 
occasionally,  and  fortunately  but  seldom,  it  becomes  enormous, 
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extending  inwards  over  the  perinfeum,  or  downwards  over  the 
thigh,  or  upwards,  perliaps,  as  high  as  the  navel,  while  its  depth 
may  threaten  the  femoral  artery. 

Now  all  this — the  origin  and  progress  of  an  inguinal  hubo — 
does  not  pronounce  it  syphilitic.  Alone,  its  physical  characters 
are  fallacious — association  with  a  sore  elsewhere,  the  nature  of 
which,  as  determined  by  its  physical  characters,  is  doubtful, 
renders  the  evidence  only  probable  in  some  degree.  Is  there  any 
pathognomonic  sign  or  test  which  converts  this  indefinite  proba- 
bility into  certainty  ?  If  a  sufficiently  early,  as  well  as  certain 
test  of  the  primary  (local)  disease,  it  would  provide  the  opportunity 
for  preventing  '  constitutional  syphilis.^ 

Inoculation  supplies  the  requisite  test.  The  pus  from  a 
chancre,  or  bubo,  being  introduced  beneath  the  skin  of  any  part 
by  a  lancet  charged  therewith,  produces  a  chancre.  Thence  in 
like  manner  another  may  be  produced  :  first  a  pimple,  then  a 
pustule,  then  an  ulcer.  This  power  of  reproduction  is  the  con- 
clusive test,  and  was  known  to  and  used  by  Hunter.  Since  his 
time  Evans,  Bell,  and  other  observers  have  alike  dwelt  on  its 
value,  and  Ricord  himself,  who  almost  accords  to  '  induration,'  the 
rank  of  a  pathognomonic  sign  of  the  '  infecting  chancre,'  never- 
theless regarding  chancre  as  a  distinct  species  of  ulcer ;  acknow- 
ledges that  its  individuality  "  exists  neither  in  its  form  nor  in  its 
floor,  nor  in  an  absolute  manner  in  any  one  of  its  external  cha- 
racters. Its  nature  is  in  the  pus  which  it  secretes.  Inoculation 
is  the  only  pathognomonic  character  of  chancre,  and  which  alone 
suffices  to  establish  the  diagnosis."* 

Here  then  is  an  infallible  test  of  chancre— the  nature  of  its 
pus,  as  manifested  by  its  inherent  power  to  reproduce  a  similar 
ulcer— offspring  and  parent  being  alike,  if  under  the  same  consti- 
tutional influence;  and  the  offspring- chancre,  inherits  the  power 

■  of  propagation. 

Now  this  power  is  inborn,  and  available  therefore  as  the  test 


*  Op.  cit. 
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of  chancre  from  the  very  first  formation  of  pus,  when  the  chancre 
is  yet  a  pustular  pimple.  Inoculation  is  the  earliest,  as  M-ell  as 
the  most  infallible,  criterion  of  chancre.  Hence  its  diagnostic 
value  in  relation  to  the  prevention  of  Secondarj'  Syphilis.  Not 
so  '  induration.^ 

I  have  already  exposed  the  equivocal  character  of  this  symp- 
tom, considered  as  an  exact  sign;  and  Ricord  unwittingly  bears 
testimony  to  its  coming  too  late  for  the  prevention  of  Constitu- 
tional Syphilis  by  local  measures — escharotics.  Ricord^s  expe- 
rience leads  him  to  afiirm  that  the  "  specific  induration "  never 
precedes  the  ulceration ;  that  generally  toward  the  end  of  the  first 
week  following  the  infecting  coitus  this  induration  manifests 
itself ;  in  the  second  week  it  becomes  developed,  and  that  while 
its  development  is  rarely  delayed  until  the  third  week,  it  is  never 
met  with  earlier  than  the  third  day.  About  the  end  of  the  first 
week,  and  never  before  the  third  day,  appears  the  induration.  But 
Ricord^s  experience  of  escharotics  applied  to  chancre,  is  that 
"  within  the  first  four  days  only,  you  can  thus  ward  off  the  gene- 
ral intoxication — you  then  kill  the  syphilis  in  its  germ.''  Sigmund, 
of  Vienna,  also  states  as  the  result  of  his  observation  in  upwards 
of  a  thousand  cases,  extending  over  eleven  years,  that  secondary 
manifestations  never  appear  when  the  chancre  is  completely  de- 
stroyed within  the  first  four  days.  "  I  will  tell  you  in  a  word," 
continues  Ricord,  "  the  grand  secret  in  the  treatment  of  chancre  j 
it  is  to  reduce  the  specific  ulceration  to  the  state  of  a  common 
ulcer,  and  to  transform  a  wound  possessing  a  special  principle  for 
its  maintenance,  into  one  which  no  longer  has  such  a  resource." 
This  object  is  effected  in  the  most  marked  manner  by  cauteriza- 
tion,— not  a  slight  superficial  cauterization,  which  only  destroys 
the  surface  of  the  ulcer,  but  a  cauterization  deep,  broad,  and 
destructive.  Cauterization,  by  means  of  a  paste  consisting  of 
sulphuric  acid  and  charcoal,  applied  over  the  whole  sore  and 
around,  so  as  to  include  the  infected  peripheric  zone  of  tissue 
beyond  it.  This  local  treatment  alone  converts  the  chancre  into 
a  simple  healing  ulcer;  and  '^it  is,  moreover,  in  a  social  point, 
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the  most  powerful  prophylactic,  since  by  destroying  surely  and 
promptly  contagious  affections,  it  extinguishes  the  nuclei  of  infec- 
tion." 

Now  this  preventive  treatment  is  possible  only  within  the  first 
four  days,  and  Uicord's  "  specific  induration  "  would  not  suggest 
it  until  the  end  of  the  first,  possibly  not  until  the  second  week, 
;  and  never  before  the  third  day.  In  fact,  Ricord  regards  induration 
;  as  the  first  secondary  symptom. 

The  guidance  of  inoculation,  however,  anticipates  constitutional 
1  syphilis  from  the  first  moment  of  a  pustular  pimple.    It  is  the 
I  earliest,  no  less  than  the  most  exact  method  of  diagnosing  chancre. 
'.  Moreover,  this  method  acquires  a  critical  value  from  the  fact 
I  established  by  Ricord  and  other  observers,  that  the  intensity  of  the 
I  constitutional  manifestations  about  to  ensue,  cannot  be  measured 
by  the  number  of  chancres  present  simultaneously.    The  mul- 
■  tiplicity  of  chancres  no  more  increases  their  poisonous  effects  than 
the  multiplicity  of  vaccine  pustules  insures  protection  against 
!  small-pox.    Inoculation  from  a  single  chancre  assuredly  foretels 
xany  measure  of  constitutional  perturbation;  it  is  the  brand  of 
syphilis. 

What  if  this  method  of  diagnosis,  and  the  appropriate  preven- 
itive  treatment  of  constitutional  syphilis,  be  postponed  to  a  later 

period?  Even  then  the  open  suppurating  bubo,  if  present,  is  a 
(Chancre,  and  its  pus  will  produce  another  chancre  by  inoculation. 
'.Not  the  pus  secreted  in  the  cellular  tissue  round  about  the  sup- 
ipurating  gland,  but  that  issuing  from  the  gland.  Here,  then, 
iis  an  additional  test.  We  overtake  the  specific  pus  on  its  way  to 
ithe  blood,  and  possibly  in  time  to  anticipate  its  poisonous  effects. 

Mere  gonorrhoeal  bubo,  or  sympathetic  bubo,  arising  from  any 
!  irritation,  does  not  yield  specific  pus ;  and  the  only  question 
1  affecting  the  value  of  diagnosis  by  inoculation  from  bubo,  is 

whether  it  be  sufficiently  early?  Ricord  observed  that  bubo, 
I  however  large,  which  has  arisen  from  a  chancre  when  about  to 

heal,  is  simply  a  swelling  of  the  gland,  and  fails  to  supply  virulent 

matter.    The  poisonous  pus  hitherto  secreted  by  the  chancre  was 
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ti'ansmitted  quietly  through  the  absorbing  lymphatics,  without 
occasioning  any  outbreak  in  the  glands ;  and  now  that  they  do 
offer  some  resistance,  as  it  were,  the  pus  still  transmitted  from 
the  chancre  is  no  longer  specific. 

But  up  to  this  time  the  chancre  itself  continues  available  for 
inoculation.  The  period  of  "statu  quo  specific  "  ext.euds  to  when 
the  ulcer  cleanses  itself,  begins  to  throw  out  healthy  granulations, 
and  to  cicatrize  from  its  circumference.  The  duration  of  this 
period  is  considerable — frequently  weeks,  sometimes  months.  I 
have  now  (August,  1860)  under  my  care  a  female  patient  in  the 
Royal  Free  Hospital,  who  has  had  an  eruption  on  her  skin,  has 
still  an  ulcerated  throat,  and  whose  eyes  present,  each,  around  the 
iris,  a  red  zone  bordering  on  iritis;  yet  with  this  train  of  secondarv 
symptoms,  ty^o  specific  pus-secreting  chancres  still  remain — one  on 
either  labium ;  and  these,  the  patient  states,  she  acquired  in  De- 
cember, 1859  !  No  other  chancres  are  present,  nor  are  there  any 
vestiges  of  others  having  been ;  and  indeed,  judging  from  her  course 
of  life  since  the  time  mentioned,  when  she  was  received  back  to  a 
respectable  home,  it  is  probable  that  no  sexual  intercourse  has 
since  taken  place.  On  this  assumption  these  two  chancres  have 
continued  specific  during  a  period  approaching  eight  months. 
Ricord  maintains  that  the  soft  chancre,  or  that  which  he  terms 
non-infecting,  in  a  constitutional  sense,  mostly  cicatrizes  in  the 
course  of  a  few  weeks ;  not  unfrequently,  however,  the  period  of 
repair  is  prolonged  much  beyond;  and  that  this  form  of  chancre 
persists  in  preserving  its  virulent  specificity  almost  up  to  the  last 
moment  of  its  existence ;  while,  indeed,  cicatrization  is  proceeding 
at  the  circumference,  the  pus  is  specific  in  the  centre  of  the  ulcer; 
on  the  other  hand,  "  the  infecting  chancre  once  developed,  is  not 
slow  to  limit  itself,  rapidly  attains  the  period  of  specific  statu  quo, 
and  passes  with  equal  rapidity  to  the  period  of  cicatrization."* 

The  case  I  have  adduced  is  apparently  one  exception  at  least 
to  the  invariability  of  M.  Ricord's  dictum,  and  the  records  of 


*  Op.  cit. 
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other  observers  are,  I  thiuk,  opposed  to  it.  Of  course  the  influ- 
euce  of  different  modes  of  therapeutic  treatment  must  be  taken 
iuto  account ;  and  of  all  differences  in  this  respect  affecting  the 
results  of  statistics^  the  mercurial  and  non-mercurial  treatment  are 
the  most  influential.     Subject  thereto,  I  must  allow  that  some 

of  Rose's*  well-marked  indurated,  or  infecting  chancres  of  Ricord  

which  were  treated  without  mercury — conformed  to  the  law  laid 
down  by  the  latter  authority ;  they  rapidly  lost  their  specificity, 
for  they  rapidly  healed.  But  such  evidence  of  the  short  duration 
of  the  specific  pus-forming  power  of  this  chancre  is  overruled  by 
the  history  of  thousands  of  other  cases.  Guthrie  narrates  cases 
treated  without  mercury,  where  the  specific  period,  as  measured  by 
the  chancre  not  healing,  extended  over  six,  eight,  ten,  and  in  one 
case  twenty-six  weeks.  To  the  same  effect  are  the  very  numerous 
cases  endorsed  by  Sir  James  M'Grigor  and  Sir  William  Franklin.f 
In  1940  chancres  taken  indiscriminately,  and  which  healed  without 
mercury,  the  average  period  was,  without  bubo,  twenty-one  days, 
with  bubo,  forty-five  days ;  and  in  2827  chancres,  including  a 
larger  proportion  of  indurated  sores  treated  with  mercury,  the 
average  period  for  healing  was,  without  bubo,  thirty-three  days, 
with  bubo,  fifty  days;  (being  a  difference,  I  may  remark,  adverse 
to  the  generally  supposed  efficacy  of  mercurial  treatment). 

During  a  long  period,  then,  extending  to  weeks  or  months, 
chancre  retains  its  specific  pus-forming  power ;  and  coextensive 
therewith  the  inoculation  test  is  available,  so  as  to  authorize  our 
employing  preventive  measures  against  Constitutional  Syphilis 
further  than  by  local  treatment — escharotics,  which  are  successful 
only  when  used  during  the  first  four  or  five  days  after  the  birth 
of  chancre.  And  the  slow-healing  power  of  a  supposed  chancre  is 
itself  corroborative  proof  of  its  nature.  This  character — signified 
by  the  absence  of  granulations  —  was  long  since  observed  by 


*  Med.-Chir.  Trans.,  vol.  viii.,  p.  558. 
t  Milit.  Surg.,  Hennen,  ed.  ii.,  p.  545. 
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Hunter,  and  recognised  by  Colles,*  as  a  prominent  feature  in  his 
definition  of  true  chancre. 

A  self-reproducing  and  slow,  perhaps  very  slow,  healing  sore 
or  ulcer,  is,  in  point  of  fact,  a  chancre ;  and  while  the  latter  cha- 
racter corroborates  our  exact  diagnosis,  it  also  provides  a  suffi- 
ciently early  opportunity  for  the  employment  of  certain  preventive 
measures,  after  the  first  opportunity  has  passed  away.  I  allude 
particularly  to  the  anticipation  of  Constitutional  Syphilis  by 
mercury. 

It  is  not  my  present  purpose  to  do  more  than  advance  the 
diagnosis  of  chancre,  and  etiology  of  its  constitutional  conse- 
quences up  to  this  preventive  point  of  view.  What  these  conse- 
quences are,  were  described  in  Chapter  VIII.  The  slow-healing 
power  of  the  primary  sore,  and  of  an  open  bubo,  somewhat  sug- 
gest the  prevailing  character  of  Constitutional  Syphilis.  From  the 
first  moment  of  the  pus-forming  pimple,  the  whole  career  of 
syphilis  is  one  of  disintegration  of  the  tissues,  and  an  abortive 
effort  of  the  reparative  power.  Disintegration,  by  desquamation 
or  other  destructive  eruptions  of  the  skin;  disintegration  by 
corroding  ulceration  of  the  tonsils,  tongue,  lips,  palate,  and 
perhaps  the  nose ;  disintegration  by  iritis,  with,  puriform  lymph ; 
disintegration,  by  irreparable  destruction  of  the  texture  of  the 
testis  J  disintegration,  by  caries  and  necrosis.  Premature  bald- 
ness, fretting  ulceration  around  the  roots  of  the  finger  and  toe- 
nails, and  a  wan  cachectic  pallor,  bespeak  the  consummation  of 
syphilitic  decay.  Yet  the  body  crumbles  in  this  way  when  satu- 
rated with  mercury. 


*  Pract.  Obs.  on  the  Venereal  Disease,  1837,  p.  75. 
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CHAPTER  XI. 

LOCAL  MAY  PROCEED  FROM  LOCAL  MORBID  CONDITIONS;  OR,  THE 
RELATION  OF  DISEASES  OF  NUTRITION — e.g.,  INFLAMMATION 
AND  OF  LOCAL  NERVOUS  AND  MUSCULAR  AFFECTIONS,  RESPEC- 
TIVELY, TO  THOSE  OF  PARTS  (CONTINUOUS)  CONTIGUOUS,  AND 
REMOTELY  SITUATED  IN  THE  BODY. 


The  Pathological  Principles  which  guide  the  Preventive  view  of  some  of  these 
morbid  conditions. 

Pathological  Anatomy  applied,  during  life,  to  most  early  and  exactly  detect  and 
discriminate  the  structural  condition,  situation,  and  extent  of  diseases  (and 
injuries),  regarded  as  internal  causes,  in  order  to  the  Prevention  of  their  con- 
sequences,— by  the  extension  of  such  local  morbid  conditions  to  textures 
and  organs  (continuous  and)  adjoining,  and  the  sympatlietic  affections  of 
organs  remote ;  also  the  disorganizing  results  in  the  texture  or  part  first 
affected.  Illustrated  by  inflammatory  diseases  of  the  joints,  thus  consi- 
dered. 

Preventive  Measures  of  some  of  these  morbid  conditions. 


The  Etiological  Principle  above  stated  is  one  of  very  wide  signi- 
fication. All  diseases  of  Nutrition,  by  their  progressive  extension, 
are  instances  of  local  morbid  conditions,  inducing  others  in  tex- 
tures (continuous)  contiguous,  and  in  remote  parts.  The  pro- 
gress of  inflammation,  in  whatever  part  of  the  body  it  may  occur, 
and  the  course  of  inflammatory  diseases  of  the  joints  particularly, 
affords  a  series  of  illustrations  plainly  marked  and  well  defined, 
suggesting  also  the  general  Principle. 

I  shall  therefore  now  trace  the  course  of  synovitis  and  scro- 
fulous caries,  respectively ;  and  in  doing  so,  the  guidance  of 
Pathological  Anatomy  during  life,  to  the  earliest  and  most  exact 
detection  and  discrimination  of  'internal  causes'  in  operation,  will 
be  further  illustrated,  and  consequently  its  immediate  bearing  on 

the  Prevention  of  disease. 

Each  of  the  aforesaid  diseases  can  be  detected  during  life  in 
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its  earliest  stage,  and  distinguished,  by  virtue  of  a  certain  patho- 
logico-anatomical  condition,  i.  e., '  swelling'  of  a  peculiar  shape  and 
size,  and  having  other  characters  depending  on  the  particular  tissue 
affected. 

These  positive  signs  are,  be  it  observed,  quite  independent  of 
any  symptoms  of  functional  disturbance,— as  peculiar  pain,  or  in- 
ability to  move  the  joint.  Any  such  mere  symptoms  supervene  too 
late  in  the  course  of  these  diseases,  and  are  then  too  inconstant 
and  unessential  to  avail  much  for  diagnosis.  The  more  early  and 
exact  signs  presented  to  the  surgeon  by  a  careful  manual  examina- 
tion and  inspection  of  the  joint  affected,  can  alone  guide  him,  in 
the  earliest  stage  of  synovitis,  and  at  the  earliest  period  -when  scrofu- 
lous caries  can.  be  detected  and  distinguished  with  certainty ;  and 
possessing  this  knowledge,  he  may  most  reasonably  hope  to  prevent 
the  consequences  of  these  diseases; — ulceration  of  the  adjoining 
cartilages,  and  suppuration  with  hectic  fever  ;  and,  moreover,  pre- 
vent the  disorganizing  results  of  synovitis  and  caries,  by  chronic 
thickening  of  the  synovial  membrane,  or  destruction  of  the  bones 
forming  the  joint. 

Observe  commencing  synovitis,  say  of  the  knee-joint.  We 
discover  a  painful  spot,  situated  perhaps  at  the  inner  edge  of  the 
patella.  This  spot  gradually  extends,  and  the  pain  spreads  over 
the  whole  articulation.  Very  soon  a  fluid  and  fluctuatinff  swelling 
supervenes,  which  being  due  to  distension  of  the  synovial  capsule 
with  serum  and  fluid  lymph,  is  of  corresponding  shape  and  size. 
This  swelling  therefore  is  characteristic ;  and  varying  in  form  with 
each  articulation,  its  shape  is  also  somewhat  modified  by  compres- 
sion of  the  surrounding  ligaments  and  tendons.  This  pathologico- 
anatomical  character  is  found,  by  repeated  dissection,  to  be  con- 
nected with  a  certain  state  of  the  synovial  membrane,  as  the 
primary  seat  of  inflammation.  If  now  the  joint  were  opened,  and 
this  membrane  exposed,  we  should  discover  its  increased  vascularity, 
of  a  more  or  less  scarlet  colour;  and  that  possibly  some  blood  had 
escaped  tinging  the  serum  and  lymph  effused  within  the  capsule. 
At  this  early  period,  the  synovial  membrane  still  retains  its  usual 
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thinness  and  pliancy.  It  may  however  happen,  that  pus  is  subse- 
quently poured  into  the  joint,  and  concurrently  with  such  eflfusiou 
the  cartilages  lose  their  substance,  as  if  ulcerated.  Here  then  we 
distinctly  trace  the  extension  of  pus-forming  synovitis  to  disin- 
tegration of  the  neighbouring  cartilages.  The  early  recognition 
therefore  of  its  characteristic  swelling  will  afford  the  opportunity 
for  removing  primary  synovitis ;  by  availing  ourselves  of  which,  the 
secondary  disease  of  an  adjoining  texture  will  assuredly  be  pre- 
vented. 

This  anticipation  of  disease  through  a  sufficiently  early 
detection  of  the  internal  cause  in  operation,  is  illustrated  in  like 
manner  by  the  history  of  scrofulous  caries ;  its  practical  application 
however  to  this  disease  is  less  satisfactory  than  in  respect  of 
synovitis  :  for  the  earliest  structural  changes  in  scrofulous  caries 
being  less  apparent  their  progress  is  more  insidious.  Indeed,  we 
do  not  at  first  observe  any  well-marked  external  sign  of  internal 
disorganization,  and  are  only  led  by  the  equivocal  evidence  of 
functional  symptoms,  e.g.,  pain  and  lameness,  to  suspect  the  de- 
structive process  going  on  within  the  bone.  So  far  Pathology  does 
more  than  Pathological  Anatomy  to  aid,  if  not  determine,  our 
diagnosis  of  incipient  caries  :  yet  this  assistance  is  but  little.  The 
pain  in  the  head  of  the  tibia,  for  instance,  may  at  first  be  only 
trifling,  perhaps  intermittent,  yet  fixed  ;  aggravated  also  on  per- 
cussion of  the  joint,  and  increasing  in  severity  as  the  disease 
progresses.  If  now  the  cancellated  bone  were  examined,  we  should 
find  its  consistence  softened,  and  the  cancelli  filled  with  reddish 
serum  ;  but  no  further  destructive  change  may  as  yet  have  ensued. 
Weeks,  or  perhaps  months,  may  elapse  before  the  characteristic 
white,  pufftj,  and  elastic  swelling  of  soft  tissues  around  the  joint 
arrests  our  serious  attention.  At  length,  however,  the  globular 
shape,  no  less  than  the  great  enlargement  of  the  whole  articula- 
tion,—an  appearance  rendered  even  more  conspicuous  by  the 
emaciation  and  semi-flexed  position  of  the  limb,-together  corrobo- 
rate our  diagnosis  ;  perhaps  to  be  confirmed,  only  when  too  late, 
by  the  grating  friction  of  the  articular  surfaces,  now  denuded  of 
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their  cartilages,  and  by  undue  mobility  of  the  joint,  when  thus 
disorganized  and  loosened,  or  eventually  the  joint  becomes  dislo- 
cated and  fixed.  The  consequences  of  scrofulous  caries  being  so 
disastrous,  its  earliest  detection  and  removal  is  the  more  impera- 
tive. Destruction  of  the  articular  cartilages  is,  in  truth,  more 
frequently  consequent  on  caries  than  pus-forming  synovitis  ;  but 
respecting  both  these  diseases,  inflammation  affecting  the  tissues 
of  joints  generally  commences  peripherally,  and  proceeds  inwards 
to  the  deeper  textures.  The  primary  ulceration  of  articular 
cartilages  is,  in  fact,  a  comparatively  rare  occurrence.  Accordingly 
we  discover  some  signs  of  previous  inflammatory  vascularity,  either 
of  the  synovial  membrane,  or  of  the  cancellated  bone,  adjoining 
the  cartilage,  subsequently  involved. 

If,  then,  ulceration  of  the  articular  cartilages  is  in  most  cases 
an  event  secondary  to  either  caries  or  synovitis,  obviously,  by  the 
earliest  detection  and  removal  of  whichever  disease  be  present,  we 
may  reasonably  hope  to  prevent  a  consequence  so  fatally  destructive 
of  the  articulation. 

Now  the  earliest  unequivocal  sign  of  synovitis  and  caries  is 
*  swelling,^  and  by  the  earliest  recognition  and  interpretation  of  this 
sign  we  are  assuredly  guided  to  arrest  the  progress  of  inflamma- 
tion. But  such  recognition  and  interpretation  of  swelling, 
implies  a  due  knowledge  of  Pathological  Anatomy,  and  of  its 
application  (during  life)  to  diagnosis. 

Thence  is  derived,  both,  the  requisite  diagnosis  of  synovitis 
and  caries  respectively,  and  the  anticipation  of  (secondary)  ulcera- 
.tion,  consequent  on  the  extension  of  inflammation  to  the  adjoining 
cartilages.  The  value  of  this  method  of  diagnosis,  in  relation  to 
prevention,  is  further  illustrated  by  the  otherwise  inevitable  con- 
sequences of  the  same  local  diseases,  in  respect  of  remote  organs 
and  functions. 

For,  concurrently  with  ulceration  from  caries,  and  more  rarely 
from  synovitis,  certain  general  consequences  arise.  The  heart 
beats  feebly,  or  at  least  irregularly,  and  the  pulse  is  weak  and 
fickle,  the  respiration  is  hurried  ;  the  organs  of  digestion  soon 
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sympathize,  for  the  appetite  fails  aud  diarrhoea  ensues,  while  the 
skin  pours  forth  abundantly  the  night-sweats  of  hectic  fever,  and 
the  urine  deposits  its  lithates  as  the  body  wastes  and  the  strength 
declines.  The  sufficiently  early  detection  and  removal  of  either 
cause  in  operation  prior  to  suppuration,  would  assuredly  have 
alike  anticipated,  not  only  adjoining  structural  disease, — ulce- 
ration of  the  cartilages,  but  also  these  disturbances  of  remote 
functions. 

In  like  manner  we  may  anticipate  destructive  results  in  those 
tissues  where  the  disease  originated.  Results  should  be  distin- 
guished from  consequences.  A  consequence  is  that  which  follows 
after,  and  on  account  of,  a  previous  condition  which  may  itself 
have  disappeared.  A  result  is  not  merely  an  effect,  but  may  be 
considered  as  the  final  issue,  or  last  stage,  of  a  condition  itself 
persistent.  If  thus  the  progress  of  acute  synovitis  be  not  speedily 
arrested,  this  condition  will  almost  invariably  terminate  in  chronic 
thickening  and  induration  of  the  capsule.  Again,  if  scrofulous 
caries  run  its  course,  then  the  cancellated  bone  softens  and  disin- 
tegrates, the  reddish  serum  within  the  cancelli  is  replaced  by  an 
albuminous  granular  cheesy  substance,  while  neighbouring  cartilages 
disappear,  and  the  joint  collapses.  In  either  case  the  function  of 
the  part  affected  is  irreparabhj  sacrificed,  whether  that  of  the 
synovial  membrane  now  thickened  and  inflexible,  or  that  of  the 
articulation  itself  from  the  total  and  permanent  disorganization  of 
chronic  caries.  This  eventual  result,— itve^&vahle  loss  of  function, 
might  certainly  have  been  anticipated  by  a  sufficiently  early  detec- 
tion of  its  structural  cause. 

The  primary  ulceration  of  articular  cartilages  is  singularly 
insidious,  a  fact  which  imparts  peculiar  importance  and  interest 
to  the  earliest  possible  detection  and  discrimination  of  this  condition. 
But  as  if  to  verify  the  guidance  of  Pathological  Anatomy,  during 
life,  we  observe  the  incompetency  of  mere  Functional  symptoms, 
such  as  pain,  to  determine  our  diagnosis.  If  sufficiently  early,  it 
cannot  be  exactly  determined  thereby. 

.      The  commencement  of  primary  ulceration  of  the  articular 
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cartilages  is  announced  by  few  if  any  external  signs  of  incipient 
disorganization. 

Pathology  does  more  for  our  diagnosis  at  this  time  than  for 
that  of  caries.  By  '  pain/  fixed  and  intense^  aggravated  on 
friction  (rather  than  on  percussion)  of  the  cartilages,  and  increas- 
ing as  the  disease  progresses,  an  early  alarm  is  given.  If  now  the 
cartilages  were  seen,  we  should  find  a  portion  to  be  vascular, 
unlike  its  healthy  condition,  and  we  might  discover  a  softened 
spot,  but  no  loss  of  substance  may  as  yet  have  ensued.  Weeks,  or 
perhaps  months,  pass  away  before  any  swelling  supervenes,  and 
then  so  trifling  an  effusion  into  the  cellular  tissue  around  only  the 
margins  of  the  cartilage  affected,  that  but  for  the  characteristic 
shape  of  this  swelling — corresponding  as  it  does  with  the  boundary 
of  the  cartilage,  and  moreover,  the  total  absence  of  fluctuation  and 
elasticity  peculiar  to  the  swelling  of  synovitis  ;  we  might  not  even 
then  refer  such  trivial  external  appearances  to  the  grave  and  irre- 
parable injury  which  the  joint  has  now  undergone.  Textural 
disintegration  of  the  cartilage  has  resulted  in  its  loss  of  substance, 
and  the  gliding  motion  of  smooth  cartilage  is  exchanged  for  the 
grating  attrition  of  denuded  bone.  Our  only  hope  is  anchylosis, 
or  perchance  the  formation  of  a  substitute-membrane,  or  the  por- 
cellanous  transformation  of  the  articular  surface  of  the  bone  itself. 
The  swelling  is  more  obvious  when  the  cartilages  of  both  articular 
surfaces  have  undergone  ulceration. 

Here,  then,  most  emphatically,  by  detecting  and  over-ruling 
the  earliest  structural  change,  perhaps  mere  vascularity,  we  should 
be  enabled  to  prevent,  not  only  the  impaired  action  of  the  joint 
coincident  with  ulceration,  but  also  the  irreparable  loss  of  func- 
tion contingent  on  anchylosis. 

To  fulfil  this  intention,  the  characteristic  swelling,  supervening 
only  in  the  advanced  stage  of  primary  ulceration,  is  the  most 
exact  ground  of  diagnosis,  but  comes  too  late  for  the  purpose  of 
prevention ;  and  the  pain,  although  more  early,  is  not  sufficiently 
characteristic. 

The  superior  diagnostic  value  of  Pathological  Anatomy  by 
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signs — such  as  swelling — is  thus  well  illustrated  by  inflammatory 
diseases  of  the  joints.  It  supplies  the  most  exact  and  earliest  re- 
liable method  of  diagnosis :  hence  the  immediate  relation  of  this 
method  to  the  prevention  of  the  consequences,  and  results  of 
diseases. 

Turning  again  to  inflammation  as  a  local  cause  of  local  dis- 
ease by  its  own  extension  to  textures,  continuous  and  contiguous, 
we  observe  this  Etiological  Principle  further  illustrated  by  the 
course  of  inflammation  in  all  parts  of  the  body.  The  joints  fur- 
nish, certainly,  well-marked  examples,  but  similar  extension  is 
illustrated  by  the  supervention  of  ostitis  on  periostitis,  by  cellulitis 
consequent  on  erysipelatous  inflammation  of  the  skin,  and,  con- 
versely, inflammation  of  the  skin  occurring  after  primary  cellulitis. 
Taking  internal  organs,  from  the  head  downwards ;  meningitis 
is  followed  by  cerebritis,  scrofulous  and  purulent  ophthalmia,  by 
inflammation  and  destruction  of  the  cornea  and  deeper  textures 
of  the  eye;  laryngitis,  by  inflammation  of  the  subcellular  tex- 
ture and  oedema  glottidis ;  gastritis  and  enteritis  respectively,  by 
extension  of  the  inflammation  in  bad  cases  to  the  submucous 
cellular  and  muscular  textures,  and  even  to  the  peritoneum,  giving 
rise  to  peritonitis.  Cystitis  and  metritis  may  each  have  a  similar 
course,  the  latter,  more  especially  in  puerperal  cases,  extending 
to  the  peritoneum — puerperal  peritonitis.  Lastly,  by  way  of 
illustration,  I  may  mention  orchitis  supervening  on  gonorrhoea,  in 
which  event  probably  the  primary  inflammation  travels  along  the 
course  of  the  vas-deferens. 

Thus,  then,  any  part  of  the  body  may  become  the  seat  of  se- 
condary  inflammation.  So  also  nervous  and  muscular  aff'ections 
may  arise  from  causes  more  or  less  remote  from  the  scene  of 
their  manifestations;  and  these  secondary  afi-ections  are  liable  to 
occur  in  almost  any  part  of  the  body. 

I  shall  now  take  a  systematic  view  of  sympathetic  afi-ections, 
nervous  and  muscular,  as  they  emanate  from  or  are  exhibited  by 
organs  and  in  regions,  from  the  head  downwards.  Most  of  my 
illustrations  are  collated  from  the  valuable  writings  of  Dr.  Whytt 
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on  this  subject;  others,  from  the  works  of  Abernethy  and  Brodie; 
and  some  instances  of  my  own  observation  are  interspersed. 

Beginning  with  the  head  :  violent  pains  in  the  head  that  have 
their  seat  most  commonly  in  the  membranes  of  the  brain  or  peri- 
cranium are  frequently  attended  with  nausea  and  vomiting.  The 
"'spasmus  cynicus,"  locking  of  the  jaws,  and  a  universal  tetanus 
followed  a  wound  of  the  left  side  of  the  head,  by  which  the  tem- 
poral muscle  was  divided.  Light  and  noise  are  offensive  to  the 
eyes  and  ears  respectively  in  severe  headaches.  Wounds  and 
contusions  of  the  brain  generally  occasion  bilious  vomitings.  Cer- 
tain impressions  made  on  the  "  sensorium  commune  "  by  external 
objects  instantly  impart  to  the  eyes  either  a  dull,  a  lively,  or  a  fierce 
look.  Grief,  vexation,  or  fear  lessens  the  secretion  of  the  saliva, 
destroys  the  appetite,  and  is  apt  to  occasion  diarrhoea.  The  great 
consent  between  the  brain  and  heart  appears  from  the  sudden  and 
remarkable  effects  of  the  passions  on  the  latter  organ. 

The  Eyes. — -When  one  eye  is  affected  with  inflammation,  a  cata- 
ract, or  the  ffutia  serena,  the  other  is  soon  after  attacked  with  the 
same  disease.  Contraction  of  the  pupil  is  not  owing  to  light 
acting  as  a  stimulus  on  the  iris,  but  solely  to  the  sympathy  be- 
tween it  and  the  retina.  Sympathy  between  the  pupils  is  so  in- 
timate that  even  in  gutta  serena  the  pupil  of  the  morbid  eye 
follows  the  motions  of  the  sound  one.  We  shut  both  eyelids 
involuntarily  whenever  anything  threatens  to  hurt  either  eye. 
A  bright  light  coming  suddenly  on  the  eyes  sometimes  ex- 
cites sneezing.  The  sight  of  savoury  food  occasions  a  flow  of 
saliva  in  a  hungry  person.  Yawning  and  vomiting  are  often 
catching. 

The  Ears. — The  noise  of  a  file  and  other  harsh  sounds  affect 
the  teeth  with  an  uneasy  sensation.  The  whetting  of  a  knife  has 
caused  the  gums  to  bleed.  Great  and  unexpected  sounds,  such 
as  the  explosion  of  a  cannon  or  musket,  make  us  instantly  close 
our  eyelids.  As  the  ear  is  frequently  pained  when  the  fauces  are 
inflamed,  so  irritation  of  the  meatus  audiiorius  will  often  excite 
coughing  and  sometimes  vomiting.    A  constant  pain  of  one  side 
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of  the  head,  with  numbness  of  the  left  arm  and  leg,  suppression 
of  the  menses,  and  epileptic  fits  have  all  been  occasioned  by  a 
glass  ball,  not  larger  than  a  pea,  sticking  in  the  ear. 

The  Nose. — The  effluvium  of '  Hungary-water,' or  spirit  of  wine, 
drawn  strongly  into  the  nostrils,  increases  the  flow  of  the  saliva 
into  the  mouth,  and  sometimes  stops  a  tickling  cough.  The  smell 
of  savoury  food  to  one  who  is  hungry  immediately  induces  a  flow 
of  saliva.  Sternutatories  not  only  increase  the  secretion  from  the 
nose,  but  also  from  the  lachrymal  vessels.  After  smelling  volatile 
salts,  or  eating  too  much  strong  mustard,  pain  is  often  felt  above 
the  eyebrows;  and  again,  after  taking  a  large  draught  of  cold 
water  in  winter,  that  part  of  the  forehead  just  above  the  nose  is 
affected  with  a  painful  sensation.  Acrid  substances  applied  to  the 
olfactory  nerves  affect  the  diaphragm,  intercostal  and  abdominal 
muscles,  with  convulsive  motions. 

Boyle*  mentions  several  instances  of  persons  being  purged  by 
smelling  a  cathartic  medicine,  and  that  in  some  this  effect  failed 
to  ensue  when  from  coryza  the  olfactory  nerves  had  lost  their 
power  of  distinguishing  smells. 

The  Teeth. — A  carious  tooth  will  sometimes  occasion  violent 
pain  in  a  sound  one,  though  at  a  distance  from  it ;  and  the  pain 
ceases  as  soon  as  the  bad  tooth  is  drawn  or  its  nerve  destroyed. 
Pain  in  the  teeth  often  affects  the  cheek-bone,  one  side  of  the 
head,  the  throat,  and  the  corresponding  ear.  Children,  from 
in-itation  of  the  gums  in  teething,  are  liable  to  vomiting,  purging, 
cough,  fever,  and  convulsions. 

The  Heart. — Fatty  degeneration  of  this  organ,  associated  with 
calcareous  deposit  in  the  walls  of  the  coronary  arteries,  may,  from 
time  to  time,  induce  anginal  pain,  radiating  to  the  left  shoulder 
and  arm. 

The  Trachea.— Irritation  of  the  windpipe,  or  any  of  its  small 
branclies,  excites  coughing,  or  convulsive  motion  of  the  muscles 
employed  in  expiration;   nausea,  vomiting,  and  convulsions  are 


*  Usefulness  of  Experimental  Philosophy,  part  u.,  p. 
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sometimes  the  consequence  of  violent  or  long-continued  irritation 
of  these  parts. 

The  Lungs. — The  sympathy  of  the  lungs  with  the  diaphragm 
and  intercostal  muscles  is  manifested  by  their  motion,  even  in 
ordinary  respiration;  still  more  so  by  the  laborious  breathing 
which  always  accompanies  insufficient  transmission  of  the  blood 
through  the  pulmonary  vessels. 

The  Diaphragm. — When  the  diaphragm  is  inflamed,  the 
stomach,  brain,  and  muscles  of  the  face  are  afiected  sympa- 
thetically, as  manifested  by  the  delirium,  vomiting,  and  risus  sar- 
donicus  attending  this  disease. 

The  Stomach  and  Intestines. — A  disordered  state  of  the 
stomach  and  intestines,  with  wind  or  vitiated  secretions  lodged  in 
them,  will  sometimes  so  affect  the  brain  as  to  deprive  the  indi- 
vidual of  reason ;  at  other  times  producing  vertigo,  "  cephalaa," 
hemicrania,  clavus  hystericus,  palpitations,  intermissions  of  the 
pulse,  difficult  breathing,  sudden  flushings  of  heat,  and  sweating, 
&c.  By  hard  drinking,  or  a  large  dose  of  opium,  the  eyes  lose 
their  lustre.  The  headache  following  a  debauch  proceeds  chiefly 
from  the  stomach,  as  appears  by  the  removal  of  the  pain  upon 
drinking  a  few  glasses  of  strong  wine.  Disorder  of  the  stomach 
will  sometimes  occasion  dimness  of  sight.  Acidity  of  the  stomach 
is  apt  to  occasion  painful  sensations  in  distant  parts — e.g.,  frontal 
headache.  Eating  ice  may  have  the  same  effect,  or  induce  pain  in 
some  other  remote  part.  The  late  Dr.  Woollaston  ate  some  ice- 
cream after  dinner.  He  soon  became  lame  from  a  violent  pain  in 
one  ankle.  Suddenly  he  turned  sick,  and  vomited  the  ice-cream, 
when  the  pain  in  the  foot  and  lameness  instantly  ceased. 

Convulsive  action  of  the  stomach  and  intestines  often  spreads 
to  the  throat,  occasioning  difficulty  of  breathing  and  a  sense  of 
suffocation.  On  the  other  hand,  irritation  of  the  fauces  or 
pharynx  excites  vomiting.  Nausea  or  a  disagreeable  sensation 
in  the  stomach  makes  the  pulse  quicker  and  smaller,  brings  on  a 
sweat,  and  sometimes  greatly  increases  the  secretion  of  saliva  or 
urine.    When  the  stomach  is  empty,  and  affected  with  hunger. 
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the  saliva  flows  much  more  copiously  into  the  mouth  than  after  a 
full  meal,  or  when  the  natural  appetite  for  food  is  wanting.  In- 
flammation of  the  stomach  and  intestines  is  attended,  at  its  com- 
mencement, with  shivering  of  the  whole  hody,  and  great  coldness 
of  the  hands  and  feet.  Long-continued  vomiting  and  purging 
occasion  violent  cramps  of  the  muscles  of  the  legs  and  thighs. 
A  tremor  of  the  hands  is  often  lessened  or  removed  for  a  while 
by  a  dram,  and  this  effect  is  owing  solely  to  its  action  on  the 
stomach  prior  to  the  spirit  entering  the  blood,  which  does  not 
happen  so  soon.  The  particular  sympathy  of  the  stomach  with 
the  diaphragm  and  abdominal  muscles  appears  from  their  con- 
vulsive actions  in  vomiting  and  hiccup.  Dyspepsia  is  sometimes 
accompanied  with  pain  in  the  left  shoulder-blade.  Gastrodynia 
is  often  attended  with  pain  over  the  whole  chest.  A  violent 
spasmodic  pain  in  the  stomach  often  renders  the  pulse  much 
slower  than  in  health. 

Inflammation  of  the  intestines  is  frequently  attended  with 
vomiting  and  suppression  of  urine.  Opisthotonos,  or  tetanus,  is 
often  occasioned  in  hot  climates  by  retention  of  the  meconium  in 
the  bowels  of  infants.  Itching  of  the  nose  is  a  common  sign  of 
worms.  Irritation  of  the  intestinal  canal,  as  in  colic  and  cholera, 
is  apt  to  cause  pain  in  the  calves  of  the  legs.  Worms  in  the 
rectum,  or  other  irritation  there,  excite  itching  of  the  anus  and 
scrotum,  or  of  the  pudenda  in  females. 

The  Liver.— Biliary  calculi  irritating  the  ducts  frequently 
occasion  nausea  and  vomiting.  Inflammation  or  congestion  of 
the  liver  is  generally  accompanied  with  vomiting  and  hiccup,  and 
often  with  pain  in  the  right  shoulder-blade.  From  suppuration 
of  the  liver  two  patients  experienced  numbness  and  debility  of 
the  right  arm,  thigh,  and  leg. 

Abernethy's  observations  respecting  what  he  regarded  as  the 
*  Constitutional  origin  of  Local  diseases,'  had  reference  to  local 
orders  arising  from  derangement  of  the  digestive  organs,  and 
especially  the  livei^.  Dyspepsia  and  defective  or  imperfect  secre- 
tion of  bile  were  designated  Constitutional  causes,  from  whence 
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proceed  numerous  affections  of  organs  and  parts,  perhaps  remotely 
situated  in  the  body.  These  causes  are,  I  think,  more  correctly 
speaking,  local  (causes),  and  the  said  affections  of  other  organs 
so  many  illustrations  of  local  disorders  emanating  from  them. 
Thus,  in  accordance  with  the  Etiological  Principle  advanced  in 
this  chapter,  I  would  interpret  Abernethy's  cases.*  They  are  as 
follow  : — 

Nervous  and  muscular  disorders  may  arise  from  derangement 
of  the  digestive  organs.  Injuries  of  the  head  are  liable  to  be 
maintained  and  aggravated  by  derangement  of  the  digestive  organs. 
Certain  unhealthy  indurations,  abscesses,  and  sores,  bespeak  "  a 
combination  of  nervous  irritability  and  weakness but  they  are 
seldom,  if  ever,  unattended  with  disorder  of  the  digestive  organs. 
Carbuncle  and  scrofula  denote  a  similar  condition  of  the  system  in 
general,  but  their  exciting  cause  is  some  derangement  of  these 
organs.  Diseases  of  various  glands — e.^.,  the  testicle  and  breast — 
may  have  a  similar  origin.  Disorders  of  parts  which  have  a  con- 
tinuity of  surface  with  the  alimentary  canal  are  apt  to  arise  in 
like  manner. 

Having  traced  various  local  affections  to  derangements  of  the 
digestive  organs,  Abernethy  takes  a  converse  view  of  this  law, 
and  shows  the  causative  relation  of  local  diseases  to  his  (so-called) 
constitutional  morbid  conditions.  Thus,  sudden  and  violent  local 
irritation  will  sometimes  produce  an  equally  sudden  and  vehement 
disorder  of  the  digestive  organs  ;  and  a  slighter  degree  of  con- 
tinued local  irritation  will  produce  a  less  violent  disoi'der  of  these 
organs. 

Next  in  order  to  hepatic  manifestations,  Whytt  notices  those 
sympathetic  affections  which  are  induced  by  diseases  of  the  kidneys 
and  ureters.  Nausea,  vomiting,  costiveness,  and  inflation  of  the 
bowels  are  often  due  to  inflammation  of  the  kidneys,  or  to  calculi 
in  the  ureters.  A  stone  in  the  pelvis  of  the  kidney,  or  in  the 
ureter,  sometimes  occasions  a  frequent  inclination  to  pass  water, 

*  Surgical  Observations  on  the  Constitutional  Origin  and  Treatment  of  Local 
Diseases,  1824'. 
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and  heat  in  the  extremity  of  the  urethra.  When  one  of  the 
kidneys  is  inflamed,  little  urine  is  secreted  by  the  other.  When 
a  stone  is  passing  through  the  ureter,  the  testicle  of  the  same 
side  is  sometimes  drawn  upwards  and  swells,  and  an  erect  posture 
is  then  painful. 

The  Bladder  and  Rectum. — Irritation  of  the  neck  of  the 
bladder,  or  extremity  of  the  rectum,  causes  constant  contraction 
of  the  diaphragm  and  abdominal  muscles.  Strangury  and  tenesmus 
are  reciprocally  related  as  cause  and  effect.  The  paiu  of  hsemor- 
rhoids  is  sometimes  accompanied  with  sickness  and  faintness.  A 
stone  or  ulcer  in  the  bladder  is  attended  with  a  sharp  pain  near 
the  end  of  the  urethra,  especially  after  making  water.  "  I  had," 
says  Whytt,  "  a  patient  with  ulcer  of  the  bladder,  who,  when  he 
passed  urine,  not  only  experienced  violent  pain  in  the  point  of  the 
penis,  but  down  the  thighs  and  legs,  even  to  the  soles  of  his  feet, 
as  if  he  were  standing  barefooted  on  burning  coals." 

Irritability  of  the  urinary  bladder  arises  from  many  local 
causes,  which  (no  less  than  the  Constitutional)  I  have  elsewhere 
examined  in  detail.*  It  may  proceed  from  habitual  constipation, 
and  from  various  diseases  of  the  rectum — haemorrhoids,  fissure  in 
ano,  inflammation  of  the  rectum,  stricture,  cancer,  abscess  about 
the  rectum,  and  fistula  in  ano.  Displacements  and  diseases  of  the 
uterus  and  vagina  are  possible  causes  of  vesical  irritability.  Pro- 
lapsus uteri  or  vaginae,  acute  metritis,  cancer,  and  fibrous  tumours 
of  the  uterus,  also  belong  to  the  uterine  class  of  local  causes.  Stric- 
ture of  the  urethra — whether  organic,  spasmodic,  or  inflammatory 
—is  a  frequent  cause  of  this  irritability,  chiefly  by  retention  of 
urine.  Diseases  of  the  prostate  gland  operate  in  like  manner. 
They  mechanically  occasion  partial  retention— the  urine  collecting 
in  the  lower  fundus  of  the  bladder,  behind  the  projecting  pros- 
tate— while  the  diseased  gland  further  excites  vesical  irritability. 
Acute  inflammation  and  chronic  enlargement  of  the  prostate,  each 
has  this  twofold  operation,  especially  inflammatory  enlargement. 


*  The  Irritable  Bladder:  its  Causes  and  Curative 
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Lastly,  diseases  of  the  bladder — cystitis,  cancer,  a  calculus 
loose  or  encysted,  are  local  causes  of  its  own  irritability ;  but, 
tliese  morbid  conditions  being  identified  with  the  organ  affected, 
can  scarcely  be  regarded  as  appropriate  illustrations  of  the  Etiolo- 
gical Principle  I  am  advocating. 

The  Genitals  in  Men. — At  the  time  of  puberty,  not  only  the 
voice,  but  the  whole  body  undergoes  a  sensible  change,  which  is 
probably  owing  to  the  stimulus  communicated  to  the  nerves  of  the 
genital  parts  by  the  semen;  for  we  certainly  know  that  other 
stimuli  applied  to  the  nerves  of  the  nose  or  stomach,  according  to 
their  nature,  will  either  instantaneously  impart  new  vigour  to  the 
whole  body,  or  soon  occasion  a  general  stupor  and  debility.  By 
sympathy  with  the  glans  penis  the  vesiculse  seminales  are  con- 
tracted in  time  of  coition,  and  when  the  lower  part  of  the  urethra 
is  stimulated  by  the  semen,  the  acceleratores  urinse  are  excited  to 
convulsive  action. 

The  Uterus. — Some  of  the  symptoms  of  hysteria  are  expres- 
sions of  nervous  sympathy  with  the  womb ;  but  the  most  obvious 
expressions  of  this  sympathy  are  those  elicited  by  pregnancy. 
From  the  moment  of  conception  the  uterus  announces  to  every 
part  of  the  body  the  changes  that  are  going  on  within  itself.  At 
all  times  a  vascular  organ  and  plentifully  supplied  with  nerves, 
the  gravid  uterus  becomes  more  vascular,  and  perhaps  its  nerves 
enlarge  :  possessing  these  vital  endowments,  the  uterus  communi- 
cates through  the  nervous  and  vascular  systems  with  organs  most 
distantly  removed  from  its  own  locality.  A  slight  rigor,  or  else  a 
feeling  of  faintness,  may  be  the  earliest  constitutional  symptom 
of  pregnancy  ;  and  a  slight  febrile  paroxysm  may  ensue  :  very  soon 
every  part  of  the  body  responds  to  the  vital  activity  of  the  uterus. 
So  all-pervading  indeed  are  the  nervous  endowments  of  the  gravid 
uterus,  that  in  this  respect  it  is  almost  equivalent  to  a  second 
brain,  influencing  and  regulating  the  most  distant  organs  during 
the  whole  period  of  pregnancy.  Headache  frequently  supervenes. 
The  natural  temper  and  disposition  of  the  woman  may  be  alto- 
gether changed :  the  gentle  and  subdued  become  irritable,  and 
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the  melancholy  cheerful.  Severe  pains  dart  about  the  body,  now 
affecting  a  single  tooth,  possibly  itself  sound,  and  anon  settling 
for  a  time  in  the  ear  and  face,  or  shooting  through  the  breasts. 
The  heart  not  unfrequently  palpitates  and  distresses,  while  a 
troublesome  spasmodic  cough  announces  the  sympathy  of  the 
respiratory  organs.  Very  shortly  the  digestive  organs  sympathize. 
The  most  extraordinary  perversions  of  taste  may  occur,  with  a 
desire  for  cheese,  pickles,  or  even  for  chalk  and  other  unnatural 
substances.  The  mouth  sometimes  overflows  with  saliva,  and  the 
well-known  nausea  and  morning  sickness  of  pregnancy  express  the 
intimate  sympathy  of  the  stomach.  No  less  are  the  intestines 
engaged,  for  a  troublesome  and  perchance  dangerous  diarrhoea  is 
a  not  unfrequent  complaint.  And  lastly,  there  is  more  or  less 
irritability  of  the  urinary  bladder. 

About  the  time  of  menstruation,  headache,  pain  in  the  back 
and  bowels,  &c.,  arise,  ceasing  as  the  uterus  is  relieved  and  the 
menstrual  discharge  passes  off.  The  breasts  enlarge  and  become 
tender  at  the  menstrual  period,  and  subside  again  when  it  is  over. 

The  Extremities. — Straight  shoes  give  some  people  a  headache ; 
while  sinapisms  applied  to  the  soles  of  the  feet,  or  blisters  to 
the  legs,  often  lessen,  and  possibly  remove,  delirium.  In  obstinate 
constipation,  cold  water  dashed  on  the  feet  and  legs  has  some- 
times excited  peristaltic  action  of  the  bowels,  after  many  internal 
remedies  have  failed.  Tickling  the  soles  of  the  feet  excites  the 
muscles  of  the  whole  body  to  convulsive  action.  Tetanus  may 
be  occasioned  by  a  wound  in  the  sole  of  the  foot,— as  by  a  nail 
driven  into  that  part. 

The  following  noteworthy  cases  of  nervous  and  muscular 
affections  pertaining  to  the  extremities  occurred  in  the  practice 
of  Sir  B.  Brodie.*  The  Principles  of  Prevention  are  implied 
thereby,  and  appropriate  Preventive  measures  also. 

A  man  complained  of  a  severe  pain  at  the  inner  side  of  his 
knee.    The  joint  was  carefully  examined,  but  no  marks  of  disease 


*  Local  Nervous  Affections,  1837- 
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could  be  detected.  In  the  thigh,  however,  an  aneurism  of  the 
femora]  artery  was  perceptible,  the  size  of  a  small  orange,  which 
had  scarcely  attracted  the  patient's  notice.  Sir  Everard  Home 
applied  a  ligature  round  the  femoral,  in  the  upper  part  of  the  thigh. 
Immediately  the  tumour  ceased  to  pulsate,  and  the  pain  in  the 
knee  ceased  also.  The  patient  died  about  four  or  five  days  after 
the  operation.  On  dissecting  the  limb,  the  aneurism  was  found 
reduced  to  one-half  of  its  former  size  ;  some  branches  of  the  an- 
terior crural  nerve  which  passed  over  it,  and  which  must  have 
been  kept  on  the  stretch  previous  to  the  operation,  were  found  to 
terminate  in  the  part  to  which  the  pain  had  been  referred, — on  the 
inner  side  of  the  knee ;  and  thus  the  cause  thereof  was  sufficiently 
explained.  It  was,  in  fact,  a  sympathetic  pain,  without  any  disease 
of  the  part  aifected,  and  due  to  pressure  on  the  nerves  above.  No 
application  to  the  part  itself  would  have  been  of  the  slightest 
avail  while  the  cause  (above)  continued  in  operation. 

An  analogous  case  is  recorded  by  Dr.  Denmark.*  A  sailor 
was  shot  in  the  arm ;  the  wound  healed,  yet  the  man  complained 
of  an  agonizing  pain,  beginning  in  the  extremities  of  the  thumb 
and  fingers,  except  the  little  one,  and  extending  up  the  fore-arm. 
Amputation  gave  complete  relief;  for,  on  dissecting  the  limb,  a 
small  portion  of  lead,  apparently  detached  from  the  ball  when  .it 
had  struck  against  the  bone,  was  found  imbedded  in  the  fibres  of 
the  radial  nerve. 

In  each  of  these  cases,  the  cause  of  irritation  (observes  Brodie) 
was  detected  in  the  trunk  of  the  nerve  belonging  to  the  part  to 
which  the  symptoms  were  referred.  Similar  effects  are  produced 
when  the  actual  seat  of  the  disease  is  that  more  essential  part  of 
the  nervous  system  in  which  the  nerve  itself  originates, — i.e.,  the 
brain  or  spinal  cord.  Thus,  caries  of  the  dorsal  vertebrre,  irri- 
tating the  spinal  cord,  produces  pains  and  muscular  spasms  of  the 
lower  limbs ;  and  the  same  disease  aff'ecting  the  superior  cervical 
vertebrae,  produces  corresponding  symptoms  in  the  upper  limbs. 


*  Med.-Chir.  Trans.,  vol.  iv.,  p.  51. 
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Sympathetic  affections  may  be  due  to  an  impression  trans- 
mitted from  one  nerve  to  another  through  the  medium  of  the 
central  nervous  axis.  Such  are  instances  of  reflected  sympathy. 
Nerves  connected  together  by  a  plexiform  arrangement  more 
especially  share  each  other's  woes.  Pain  induced  by  irritation  of 
one  nerve  so  connected,  will  probably  be  referred  to  others  pro- 
ceeding from  the  same  plexus. 

A  gentleman  laboured  under  a  scrofulous  disease  of  the  hip, 
producing  caries  of  the  bones  and  suppuration  within  the  joint. 
The  following  symptoms  were  presented,  in  addition  to  those 
usually  exhibited  : — The  slightest  motion  of  the  thigh  brought  on 
an  attack  of  excruciating  pain  amounting  to  agony,  attended  with 
violent  spasmodic  contraction  of  the  muscles  which  move  the  thigh. 
The  limb  was  jerked  in  a  most  remarkable  manner  for  several 
minutes,  and  the  volition  of  the  patient  had  no  control  over  these 
distressing  and  extraordinary  movements.  After  some  time  a 
tumour  began  to  show  itself  externally  on  the  anterior  part  of  the 
thigh,  raising  the  femoral  artery,  which  lay  pulsating  on  its  sur- 
face. At  length  the  patient  died, — the  attacks  of  pain  and  spasm 
having  ceased  for  six  or  eight  weeks  before  this  event  took  place. 
Brodie  examined  the  diseased  hip  and  parts  connected  with  the 
greatest  care.  The  articular  portions  of  bone  were  much  softened, 
the  cancelli  contained  a  yellow  "  cheesy  matter,''  and  the  cartilages 
had  been  destroyed  by  ulceration.  The  '  tumour  '  was  abscess 
situated  among  the  muscles  of  the  thigh  on  the  anterior  part 
below  the  hip-joint,  but  communicating  with  it.  Two  lymphatic 
glands,  enlarged  to  the  size  of  large  walnuts,  were  found  beneath 
the  skin  on  the  anterior  part  of  the  thigh,  below  the  outer 
extremity  of  Poupart's  ligament.  It  so  happened  that  a  con- 
siderable  branch  of  the  lumbar  nerves  lay  over  either  of  these 
enlarged  glands,  being  thus  kept  stretched  and  tense,  as  the  strings 
of  a  violin  are  stretched  over  the  bridge  of  the  instrument.  These 
nerves  had  the  same  origin  with  those  supplying  the  muscles  on 
the  anterior  and  inner  part  of  the  thigh ;  their  tension,  therefore, 
sufficiently  explained  the  peculiar  symptoms  in  this  case. 

XX  2 
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Nerves  not  connected  together,  being  nevertheless  connected 
through  the  medium  of  the  central  nervous  axis,  express  sympathy 
between  distant  parts  of  the  body.  Consequently,  sympathetic 
affections  may  arise  from  internal  causes,  remote  from  the  parts 
wherein  their  operation  is  thus  declared. 

A  gentleman  complained  of  pain  in  one  instep.  The  pain  was 
severe,  causing  lameness ;  but  neither  swelling,  nor,  except  the 
pain,  any  sign  of  inflammation.  Sir  B.  Brodie  prescribed  some 
remedies,  which  were  of  no  avail.  One  morning  the  patient  called, 
still  suffering  from  the  pain  in  the  foot,  and  so  lame  that  he  could 
not  get  out  of  his  carriage  and  walk  into  the  house  without  the 
assistance  of  his  servant.  Now,  however,  he  complained  of 
another  symptom, — a  difficulty  in  making  water,  and  a  purulent 
discharge  from  the  urethra.  He  had  laboured  under  a  stricture 
of  the  urethra  for  many  years,  and  had  occasionally  used  bougies. 
Of  late  the  stricture  had  caused  more  inconvenience  than  usual. 
A  bougie  was  introduced,  which  penetrated  the  stricture  and 
entered  the  bladder.  Immediately  the  pain  in  the  foot  abated, 
and  in  less  than  a  quarter  of  an  hour  he  left  the  house  free  from 
pain,  and  walking  without  the  slightest  difficulty.  Since  then, 
whenever  the  pain  in  the  foot  returned,  nothing  but  the  introduc- 
tion of  a  bougie  relieved  it. 

An  analogous  case  is  related  by  the  same  author.  A  lady 
was  subject  to  attacks  of  severe  pain,  beginning  in  the  left  ankle, 
extending  along  the  instep  towards  the  little  toe,  and  into  the 
sole  of  the  foot,  without  any  swelling  or  tenderness  of  the  skin. 
The  pain  was  due  to  internal  piles ;  for  in  proportion  as  they  were 
reduced  by  appropriate  treatment,  it  abated. 

The  foregoing  series  of  sympathetic  affections — nervous  and 
muscular — further  illustrate  the  (first)  Etiological  Principle 
advanced  in  this  chapter ; — that  local  morbid  conditions  may 
proceed  from  local  internal  causes. 

In  respect  of  inflammatory  diseases,  they  proceed  from  the 
direct  extension  of  inflammation,  continuously  tlirough  the  texture 
originally  affected,  to  contiguous  textures. 
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In  respect  of  nervous  and  muscular  affections  thus  arising, 
the  nervous  system  is  the  medium  of  sympathetic  connexion, 
and  they  are  manifested  in  parts  more  or  less  remote  from  the 
causes  themselves. 

But  whether  exhibited  in  parts  contiguous  or  remote,  the 
prevention  of  the  secondary  condition,  whatever  it  be,  obviously 
presupposes  a  sufficiently  early  and  exact  detection  and  discrimi- 
nation or  diagnosis  of  the  primary  local  morbid  condition,  as  the 
cause  in  operation. 

CONSTITUTIONAL  MAY  PROCEED  FROM  CONSTITUTIONAL  MORBID  CON- 
DITIONS ;  OR,  THE  RECIPROCAL  RELATION  OF  MORBID  CONDI- 
TIONS OF  THE   NERVOUS  AND  VASCULAR  SYSTEMS. 


General  Theory  of  Fever  propounded  by  reviewing  Constitutional  Irritation — 
shock  with  reaction,  as  compared  with  Inflammatory  fever,  Eruptive  fevers,  and 
Endemic  fever — intermittent  and  remittent. 

The  Pathological  Principles  which  guide  the  Preventive  view  of  these  Dis- 
eases, concluded. 

This,  as  usual,  presupposes  a  sufficiently  early  Diagnosis. 

Preventive  Measures,  concluded. 


On  taking  an  analytical  review  of  the  three  Etiological 
Principles  already  considered,  a  more  comprehensive  generaliza- 
tion than  either  appears that  the  blood  and  nervous  system 
are  essentially  concerned  ;  either  as  sources  from  whence  morbid 
conditions  emanate,  or  as  centres  to  which  they  converge;  or  else 
that  these  systemic  textures,  for  so  they  may  be  regarded,  are 
the  media  of  extension  and  transmission,  on  the  part  of  morbid 
conditions. 

Thus,  local  diseases  proceed  from  morbid  conditions  of  the 
blood  or  nervous  centres,— as  constitutional  causes  ;  or,  conversely, 
are  themselves  the  causes  of  constitutional  morbid  conditions  of 
the  blood  or  nervous  system  ;  lastly,  these  systemic  textures  are 
the  media  whereby  morbid  conditions  are  extended  and  trans- 
mitted,  respectively,  to  parts  contiguous  or  remote. 

These,  then,  are  the  elements  to  which  such  Etiological  Prm- 
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ciples  can  be  reduced ;  these  the  pivots,  so  to  speak,  on  which 
the  Principles  of  internal  Etiology  turn. 

Pursuing  the  generalization,  there  yet  remains  for  considera- 
tion the  mutual  relation  of  Constitutioual  morbid  conditions, — 
i.e.,  those  of  the  blood  and  nervous  system.  Their  relation  will 
be  at  once  perceived  by  reference  to  the  subject-matter  of  the 
foregoing  chapters.  I  need  only  make  a  brief  recapitulation  in 
the  manner  most  suitable  to  my  present  purpose. 

Observe  the   simplest   and  most    obvious    instance  of  a 
Constitutional   morbid    condition, — that  in  which  the  nervous 
system  is  primarily  affected,  as  by  the  'shock'  of  injury.  It 
is  one  of  nervous  prostration,  more  or  less  marked.    The  blood's 
circulation  is  simultaneously  arrested  through  failure  of  the 
heart's  action ;  but  this  constitutional  condition  is  much  less 
pronounced, — there  being  only  some  loss  of  consciousness  by  direct 
exhaustion  of  the  nervous  energy,  not  the  unconsciousness  which 
accompanies  cardiac  syncope.    Unlike  that  condition  also,  the 
reaction,  denoted  by  a  stronger  and  fuller  pulse,  is  not  neces- 
sarily accompanied  with  restoration  of  the  nervous  energy.  The 
individual  prostrated  by  the  shock  of  injury,  may  still  lie  pros- 
trated, or  become  restless  and  irritable  only,  with  the  returning 
circulation.     '  Shock '  therefore  signifies  failure  of  the  nervous 
energy ;   the  nervous  system  is  primarily  and  predominantly 
affected,  and  exhibits  this  constitutional  morbid  condition. 

Passing  on  to  '  inflammatory  fever ;'  it  would  appear  that  this 
fever  primarily  signifies  general  excitement  of  the  nervous  system, 
consequent  on  the  local  inflammation ;  and  that  the  blood's  circu- 
lation becomes  secondarily  affected ;  although  this  latter  condition 
represents  the  predominant  constitutional  disturbance. 

In  both  shock  and  inflammatory  fever,  the  nervous  system 
is  first  affected,  and  thence  the  sanguiferous  system.  The 
morbid  (constitutional)  condition  of  the  latter  proceeds  from  the 
former.  So  far  shock  and  inflammatory  fever  are  analogous,  both 
denoting  an  impression,  although  of  an  opposite  character,  made 
on  the  nervous  system,  and  thence  continued  to  the  sanguiferous 
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system ;  but,  in  respect  of  the  former  coustitutional  condition, 
the  nervous  system  is  predominantly  affected;  while  in  respect  of 
inflammatory  fever,  the  blood's  circulation  represents  the  pre- 
dominant coustitutional  disturbance.  Shock  with  imperfect 
reaction,  lasting  continuously,  together  represent  '  constitutional 
irritation,^  which  thus  contrasts  with  'inflammatory  fever.' 

On  the  other  hand,  '  hectic  '  and  '  gangrenous  typhoid'  fevers 
would  appear  to  begin  each  as  a  morbid  condition  of  the  blood  by 
absorption  of  poisonous  matter,  which  thence  engages  the  nervous 
system.    In  both  these  fevers  the  blood  is  primarily  aflected. 

Comparing  their  pathology  with  that  of  inflammatory  fever,  we 
are  led  to  conclude  that  the  blood  and  nervous  system  mutually 
stand  in  the  relation  of  cause  and  efiect  to  each  other,  in  respect 
of  their  morbid  conditions ;  and  that  Fever  may  arise  by  perturba- 
tion either  of  the  blood  and  its  circulation,  or  of  the  nervous 
system  ;  although,  when  established,  both  are  engaged.  Fever  is 
therefore  a  compound  constitutional  morbid  condition  ;  its  essential 
constituents  being  represented  by  the  blood  and  nervous  system  : 
and  when  we  consider  how  generally  these  systemic  textures  are  dis- 
tributed, as  the  components  of  organs,  throughout  the  body,  we 
are  not  surprised  at  the  extent  and  variety  of  that  series  of  func- 
tional disturbances  which  collectively  represent  the  subordinate 
symptoms  of  Fever. 

Other  fevers,  besides  those  I  have  mentioned,  have  their  origin 
in  the  blood.  The  '  eruptive  fevers  '  begin  essentially  as  blood- 
diseases.  The  nervous  system  is  secondarily  afifected,  although 
apparently  simultaneously.  This  order  of  succession  is  clearly 
shown  by  the  phenomena  which  accompany  the  course  of  these 
fevers.  During  the  incubatory  period,  the  blood  is  silently  under- 
going its  own  peculiar  morbid  changes,  and  at  that  time  the 
symptoms  of  nervous  depression  are  far  less  predominant  than 
when  'febrile  oppression'  supervenes,  which  denotes  the  en- 
gagement  of  the  nervous  system,  and  announces  the  accession 
of  fever.  The  various  eruptive  fevers-typhus,  typhoid,  and  re- 
lapsing    fevers,     measles,    scarlatina,    small-pox,  chicken-pox, 
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erysipelas,  aud  plague — are  therefore  severally  '  blood- diseases/ 
essentially  and  primarily,  although  the  nervous  system  soon 
becomes  engaged. 

Guided  by  this  analysis  of  the  pathology  of  these  fevers,  their 
phenomena  can  be  interpreted. 

The  blood  is  to  the  various  textures  of  the  body  what  the  soil 
is  to  the  products  of  vegetation.  And  as  the  blood^s  composition 
and  properties  are  primarily  perverted  in  exanthematous  fevers,  so 
likewise  are  the  products  of  textural  nutrition  abnormal.  Hence, 
the  peculiar  '  eruptions  '  which  overspread  the  skin,  and  the  in- 
flammatory afiections  of  the  mucous  membranes. 

The  nervous  system,  in  turn,  exhibits  its  peculiar  phenomena. 
While  the  morbid  blood-condition  is  yet   brooding,  they  are 
less  definitively  expressed.      Lassitude,    weariness,  restlessness, 
wandering  pains,  especially  in  the  back  and  limbs,  thirst,  inap- 
petency,  nausea  or  vomiting,  headache,  troubled  dreams,  and  even 
delirium ;  these  and  similar  symptoms  bespeak  some  exhaustion, 
or  exhausting  excitement  of  the  nervous  energy ;  but,  as  the  blood- 
condition  becomes  more  predominant,  the  nervous  system  is  pro- 
portionately subjugated,  and  acknowledges  its  subjugation,  through 
the  muscular  system,  by  '  rigors '  of  longer  or  shorter  duration. 
Thus  the  first  avowed  declaration  of  fever ;  and,  the  blood-condi- 
tion still  gaining  supremacy,  this   subjugation  of  the  nervous 
system  is  acknowledged  by  exhaustion  more  profound.  Against 
such  oppression  the  heart  struggles,  by  restoring  the  circulation, 
to  eliminate  the  blood-poison,  in  the  appointed  order  of  Nature. 
The  fever  runs  its  course ;  and  if  '  reaction '  be  victorious,  the 
disease  is  brought  to  a  successful  issue.  If  '  febrile  oppression'  be 
overwhelming,  the  blood-poison  is  then  so  overpowering  as  to  at 
once  extinguish  the  nervous  energy.    Hence  '  malignant '  measles, 
'  malignant '  scarlatina,  '  malignant'  small-pox,  &c.,  are  emblems 
of  death. 

This  remarkable  sympathy  of  the  nervous  system  with  a 
primarily  morbid  condition  of  the  blood,  giving  rise  to  compomid 
constitutional  disease,  is  the  pathology  of  other  '  infectious'  diseases. 
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In  hooping-cough,  influenza,  and  cholera,  respectively,  the  nervous 
system  soon  concurs  with  the  blood -condition  j  and  thus  the  phe- 
nomena which  characterize  these  diseases  urepai'tly  of  a  nervous 
character;  witness  hooping-cow^/A,  and  the  fearful  exhaustion  of 
influenza  and  cholera.  In  like  manner  other  essentially  blood- 
diseases,  not  of  infectious  origin,  assume  this  compound  character; 
as  shown  by  the  intense  nervous  depression  accompanying  cellulitis 
and  carbuncle,  and  by  the  peculiar  premonitory  symptoms  of  gout. 

Respecting  certain  blood-diseases,  represented  by  an  excess 
of  lithic  acid,  phosphoric  acid,  oxalic  acid,  or  sugar,  in  the  blood ; 
and  those  that  are  occasioned  by  the  retention  of  excrementitious 
matters,  as  ui-ea,  sweat,  or  hydro-carbonaceous  matters — normally 
eliminated  by  the  liver  or  lungs; — the  symptoms  are  partly 
referrible  to  the  nervous  system. 

And  respecting  those  '  contagious'  diseases  which  arise  from 
the  introduction  of  poisonous  matters  into  the  blood ;  the  nervous 
system,  sooner  or  later,  becomes  engaged  :  witness  the  phenomena 
of  hydrophobia,  and  the  kind  of  constitutional  disturbance  induced 
by  snake-bites,  by  malignant  pustule,  by  glanders,  and  by  hospital 
gangrene. 

If,  then,  in  the  course  of  most  blood-diseases,  the  nervous 
system  becomes  afi'ected,  and  these  two  constitutional  elements 
be  associated,  forming  essentially  the  same  pathology,  what  is  the 
distinctive  pathology  of  Fever  ? 

Obviously,  the  order  in  which  its  constituent  elements  arise  is 
immaterial.  The  nervous  system,  probably,  is  primarily  affected 
in  the  development  of  inflammatory  fever;  the  blood,  probably, 
takes  precedence  in  all  other  fevers.  The  distinctive  characteristic 
of  Fever  would  appear  to  be  this  :-the  reactionary  operation  of 
the  heart,  and  consequent  acceleration,  &c.  of  the  blood's  cn-cula- 
tion.  The  whole  sanguiferous  system  manifests,  by  characteristic 
pulsations  of  the  arterial  vessels,  this  increased  rapidity,  and  pos- 
sibly the  increased  force  of  the  heart's  action ;  its  regularity 
or  irregularity  also  of  action,  and  the  tension  of  the  vessels 
themselves. 
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But  if  all  the  phenomena  I  have  now  adverted  to — nervous 
and  vascular — are  due  to  the  altered  quality  of  the  blood  in  Fever, 
the  symptoms  of  this  compound  constitutional  condition  are  further 
complicated  by  the  altered  quantity  of  blood  proportionately  dis- 
tributed to  the  various  textures  and  organs  throughout  the  body. 
The  balance  of  the  blood's  circulation  is  disturbed,  and  some  parts 
receive  more,  some  less,  than  their  healthy  proportionate  average 
quantity.  Now,  the  quantity  as  well  as  the  quality  of  blood 
proper  to  each  part  lies  at  the  root  of  all  structural  maintenance 
and  of  every  functional  manifestation.  Consequently,  in  Fever 
the  whole  of  this  economy  must  necessarily  be  perverted.  Besides 
the  leading  phenomena  immediately  connected  with  the  sangui- 
ferous and  nervous  systems,  other  subordinate  symptoms  arise. 

The  circulation  being  accelerated,  the  whole  mass  of  blood  is 
more  frequently  passed  through  the  lungs ;  and  as  the  respiratory 
movements  are  also  accelerated,  the  whole  blood  is  more  aerated 
than  in  health.  The  temperature  of  the  body  is  increased  pro- 
portionately ;  hence,  '  heat'  and  '  fever'  are  indissolubly  associated. 
The  absolute  increase  of  temperature  varies  from  4  to  6,  or  even 
8  degrees  Fah.,  compared  with  the  average  healthy  standard,  98 
degrees  Fah.  Some  increment  of  heat  is  a  constant  and  peculiar 
symptom  of  fever ;  yet  it  is  only  a  symptom,  and  subordinate  to 
acceleration  of  the  blood's  circulation.  '  Secretion'  being  dependent, 
as  is  this  function,  on  the  quality  and  quantity  of  blood  sup- 
plied to  the  various  organs  thus  endowed,  and  regulated  by  the 
nervous  system,  the  secretions  themselves  undergo  corresponding 
changes  in  respect  of  their  quality  and  quantity.  The  sweat  and 
urine  are  most  evidently  affected.  The  excretory  secretions  are 
sometimes  more  abundant,  sometimes  less  so,  than  in  health.* 

The  diminished  or  increased  amount  of  sweat-excretion  should 
be  considered  in  estimating  the  increment  of  heat  actually  gene- 
rated by  fever.  Copious  perspiration  cools  the  body  by  evapora- 
tion, although  much  heat  may  have  been  generated ;  while  a  much 

*  Pyrexia— Gulstonian  Lectures,  E.  Parkes,  M.D.,  Med.  Times  and  Gazette 
1855,  vol.  xxxi. 
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smaller  increment  -will  be  more  perceptible  when  the  perspiration 
is  suppressed  and  the  skin  dry.  A  d^-y,  hot,  or  burning  skin, 
therefore,  apparently  symptomatic  and  expressive  of  Fever,  is  no 
indication  of  a  raging  fire  within.  The  actual  blood-heat  can 
only  be  measured  by  the  thermometer  placed  within  one  of  the 
internal  cavities  of  the  body — as  the  mouth,  or,  as  in  Hunter's 
experiments  (p.  456),  in  the  vagina  or  rectum. 

To  sum  up  the  leading  results  of  this  analysis,  I  would  define 
Fever  to  represent  a  compound  constitutional  disturbance,  of  which 
the  essential  elements  are  phenomena  referrible  to  the  blood  and 
its  circulation,  and  to  the  nervous  system ;  either  of  which  may  be 
primarily  affected,  but  generally  the  blood  first :  and  that  the  sub- 
ordinate symptoms  of  this  disturbance  are  an  increased  production 
of  heat  and  altered  secretions.  When  a  patient  has  headache 
and  prostration,  a  rapid  pulse,  a  hot  skin,  and  secretions  vitiated 
in  respect  of  quality,  quantity,  or  both^  then  I  would  say  he  has 
Fever  of  some  kind  or  other. 

In  further  illustration  of  this  theory,  I  may  refer  to  the  pheno- 
mena of  Endemic  or  Malarious  fever — i.e.,  intermittent,  remittent, 
and  yellow  fevers.  They  are  essentially  and  primarily  blood-dis- 
eases, by  which  the  nervous  system  becomes  engaged;  in  each 
also  the  production  of  heat  is  remarkable,  and  alterations  of  the 
secretions  characteristically  displayed.  These  fevers  may  run  their 
course  without  any  apparent  alteration  of  structure  being  induced ; 
and  the  patient  often  dies  from  the  severest  forms,  with  scarcely 
a  trace  of  discoverable  disease.  In  their  milder  forms,  however, 
a  greater  number  of  tissues  and  organs  are  disorganized  than 
perhaps  in  any  other  disease.  Thus,  the  spleen,  liver,  lungs, 
heart,  brain,  the  mucous  and  serous  membranes,  severally  become 
permanent  records  of  the  all-prevailiug  blood-disease  which  has 
been  at  work. 

Intermittent  fever  or  ague  is  distinguished  by  febrile  pheno- 
mena, occurring  in  paroxysms,  and  observing  a  certain  regular 
succession,  characterized  by  coldness,  heat,  and  cutaneous  dis- 
charge, which  prove  a  temporary  crisis  and  foretel  a  remission. 
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These  phenomena  are  developed  in  an  uninterrupted  series  or 
succession^  more  or  less  regular,  and  passing  into  each  other  by- 
insensible  steps  (Aitken). 

Remittent  fever  is  distinguished  by  febrile  phenomena  with 
exacerbations  and  remissions.  This  fever  is  characterized  by  great 
intensity  of  headache,  the  pain  darting  with  a  sense  of  tension 
across  the  forehead.  The  symptoms  rise  and  fall  in  daily  suc- 
ceeding paroxysms,  representing  a  stage  of  remission  and  a  stage 
of  exacerbation  (Aitken).  Yellow  fever  is  simply  remittent  fever 
accompanied  by  jaundice  (E.  Williams). 

Distinguished,  however,  as  these  fevers  are — the  one  by 
paroxysms  with  distinct  intermissions,  the  other  by  exacerba- 
tions with  remissions  only — they  nevertheless  alike  conform  to  all 
other  fevers,  in  the  kind  of  phenomena  by  which  they  are  mani- 
fested ;  these  phenomena  being  referrible  to  the  blood  and  nervous 
system,  as  the  constitutional  elements  from  whence  they  proceed. 
Beyond  analysis  thus  far,  I  am  not  disposed  to  venture  at  present. 

The  essential  pathology  of  Fever  is  referred  by  some  authors 
to  an  '  increased  destructive  metamorphosis  of  tissue.^  Such  is 
Virchow's  theory  : — 

"  Fever  consists  essentially  in  elevation  of  temperature,  which 
must  arise  from  an  increased  tissue-change,  and  have  its  imme- 
diate cause  in  alterations  of  the  nervous  system." 

A  critical  survey  of  this  theory  has  been  made  by  Dr.  Parkes,* 
who  arrived  at  the  following  conclusions  respecting  "  the  various 
influences  which  seem  to  be  active  in  Fever,  and  by  the  combined 
effect  of  which  its  complex  phenomena  may  be  supposed  to  be 
produced. 

"  Firstly.  The  entrance  into  the  blood  of  a  morbific  agent, 
and  the  alteration  of  the  blood  to  a  certain  extent  under  its  in- 
fluence. Perhaps  this  occurs  during  the  incubative  period,  when 
often  there  is  no  rise  of  temperature,  i.e.  no  fever,  and  Avhen  no 
appreciable  alteration  of  the  general  health  can  be  discovered. 
The  nature  of  the  change  in  the  blood  is  unknown. 


*  Gulstoniau  Lectures ;  Lecture  iii. 
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"  Secondly.  When  the  change  in  the  blood  has  reached  a 
certain  point,  the  nervous  system,  or  rather  that  part  especially 
connected  "with  nutrition  and  organic  contractility,  begins  to  un- 
dergo changes  in  composition,  which  probably  impede  or  destroy 
the  normal  molecular  currents.  When  this  occurs,  the  nervous 
symptoms  of  weakness,  depression,  rigors,  and  contraction  of 
some  parts  and  vessels,  speedily  followed  by  relaxation,  mark  the 
stage  of  invasion.  . 

"Thirdly,  and  simultaneously.  Various  parts,  especially  the 
muscles,  and  probably  some  of  the  organs,  deprived  in  greater  or 
less  degree  of  nervous  influence,  begin  rapidly  to  disintegrate,  and 
by  their  disintegration  produce  supernatural  heat. 

"  Fourthly.  This  metamorphosis  is  aided  in  most  cases  by  the 
condition  of  the  vagus  and  vasimotor  nerves,  which  cause  increased 
action  of  the  heart  and  dilatation  of  the  vessels. 

"  Fifthly.  The  contamination  of  the  blood,  already  produced  by 
the  morbid  agent,  is  increased  by  the  check  which  the  normal  extra- 
vascular  currents  experience  by  the  pouring  into  the  blood  of  the 
rapidly  disintegrating  tissues,  and  by  the  continued  action  of  the 
morbid  agent,  which  in  almost  all  cases  appears  to  act  more  rapidly 
and  more  powerfully  in  blood  rendered  impure  in  any  way,  either 
— as  shown  by  Carpenter — by  retention  of  excretions,  absorption  of 
septic  substances,  or,  as  in  fever,  by  the  too  rapid  metamorphosis 
of  tissue. 

"  Sixthly.  The  various  organs  suffer  (apart  altogether  from 
specific  changes),  and  must,  one  would  think,  produce  increased 
deterioration  of  the  blood.  Thus,  the  lungs  are  congested  in  so 
many  cases,  that  we  can  scarcely  suppose  proper  aeration  to  go  on  ; 
the  liver  would  seera,  from  Frerichs'  observations,  to  be,  in  some 
cases  at  any  rate,  in  a  most  abnormal  condition,  and  to  produce 
compounds,  such  as  leucin,  unknown  in  health;  and  the  spleen  in 
many  fevers,  if  not  in  all,  enlarges  (in  persons  of  a  certain  age), 
and  is  congested,  possibly  even  to  extravasation. 

"  But  to  these  complex  conditions  another  must  yet  be  added ; 
food  is  almost  entirely  withdrawn,  and  the  various  alkaline  and 
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neutral  salts,  unless  supplied  in  the  form  of  medicines,  no  longer 
pass  into  the  system.  And  as,  in  the  excretions  these  salts  are 
continually  passing  out  and  are  not  restored,  there  must  at  last, 
in  fevers,  be  a  most  unusual  disproportion  between  the  organic 
and  the  inorganic  constituents  of  the  frame.  The  blood  will  show 
this  the  latest,  for  it  seems  to  maintain  its  composition,  as  far  as 
the  salts  are  concerned,  with  great  tenacity ;  and  it  probably 
borrows  from  the  organs  the  ingredients  it  loses  by  the  excretions. 
The  exact  influence  of  this  loss  of  salts  is  not  certain.  The  blood 
seems  certainly  to  become  less  alkaline,  and  it  is  by  no  means 
improbable  that  this  may  render  oxidation  less  complete  than  it 
should  be,  and  thus  cause  some  of  those  instances  of  retention  of 
eflPete  materials  to  which  I  (Dr.  Parkes)  have  formerly  referred. 

"  Thus,  the  blood  is  contaminated  by  primary  action  of  the 
agent,  the  products  of  metamorphosis  of  tissue,  the  loss  of  the 
salts,  and  by  the  altered  action  of  organs ;  the  nervous  system  is, 
therefore,  day  by  day,  constantly  more  affected,  and  reacts  still 
more  on  metamorphosis,  the  heat  increases,  the  heart's  action  still 
quickens,  and  the  fever  reaches  its  acme." 

Subversive  of  this  theory,  and  that  of  Vircliow  more  especially, 
is  the  fact  that  an  increased  destructive  metamorphosis  of  tissue  is 
not  the  primary  and  essential  pathological  change  in  the  produc- 
tion of  Fever.  Undoubtedly,  any  waste  tissue  entering  the  circu- 
lation in  greater  quantity  than  can  be  duly  eliminated  by  the 
excreting  organs,  will  poison  the  blood,  and  possibly  induce 
reaction — i.e.,  acceleration  of  the  circulation.  Sec,  or  Fever,  But 
abnormally  rapid  destruction  of  tissue  presiqyposes  its  more  rapid 
oxygenation,  and  therefore  a  more  rapid  circulation  ;  in  other 
words,  presupposes  that  very  condition  of  the  circulation  which 
waste  tissue,  being  absorbed,  is  supposed  to  induce.  The  result  is 
assumed  to  be  the  cause  of  more  rapid  tissue-change. 

Increased  destruction  of  tissue  may,  indeed,  become  a  secondary 
cause  of  reactionary  excitement  of  the  circulation,  and  thus  a 
secondary  cause  of  Fever,  So,  likewise,  the  retention  of  cxcremen- 
titious  matter — through  failure  of  the  function  of  secretion,  and 
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the  privation  of  salts — through  failure  of  the  appetite  for  food — 
are  both  secondary  to  some  morbid  condition  of  the  blood,  and 
secondary,  therefore,  as  causes  of  Fever. 

Increased  tissue-change,  suppressed  excretion,  and  privation  of 
food,  are  probably  concerned  in  maintaining  Fever.  A  morbid  blood - 
condition  is  generally  the  primary  and  essential  cause  in  operation. 
This  is  plainly  the  origin  of  Fever  by  infection  and  by  malaria.  The 
■whole  tribe  of  infectious  and  malarious  fevers  originate  by  the  in- 
halation of  poisonous  matters,  and  thence  the  production  of  blood- 
disease.  The  same  mode  of  origin  is  equally  obvious  in  the  pro- 
duction of  Fever  by  contagion — e.g.,  puerperal  fever.  Fever  of  the 
inflammatory  type  is  perhaps  the  only  exception  to  this  law ;  and 
here  the  acceleration  of  the  circulation  originates,  apparently  by 
irritation  from  the  part  inflamed,  transmitted  through  the  nervous 
system  to  the  heart.  In  all  other  forms  of  Fever,  acceleration  of  the 
circulation,  and  the  other  phenomena  of  fever,  originate  from  some 
morbid  condition  of  the  blood,  as  the  primary  cause  in  operation. 

The  Prevention  of  Fever  has  been  sufficiently  considered  in 
connexion  with  the  etiology  of  the  various  species  of  this  com- 
pound constitutional  disorder  (p.  308  et  seq.).  It  only  remains 
for  me  to  notice  those  preventive  Principles,  and  measures,  which 
preclude  '  malarious  fever.' 

The  circumstances  under  which  malarious  effluvium  is  engen- 
dered are,  a  concurrence  of  heat  and  moisture  impregnated  with 
decomposing  vegetable  matter.  Marshes,  jungles,  and  similar 
localities,  are  hotbeds  for  the  production  of  malarious  poison. 

In  proportion  as  the  temperature  increases,  so  is  this  poison 
generated.  But  a  certain  amount  of  moisture  is  also  necessary. 
If  the  heat  be  sufficient  to  dry  up  and  parch  the  surface  of  the 
soil,  such  soil  ceases  to  yield  the  poisonous  miasm.  If,  again,  the 
moisture  amount  to  a  swamp,  it  is  proportionately  less  productive. 
Consequently,  a  very  dry  season,  or  a  very  wet  season,  is  equally 
free  of  malarious  fever.  A  porous,  permeable,  and  constantly  damp 
soil,  exposed  to  solar  heat,  is  most  prolific,  and  especially  if  the 
heat  continues  to  brood  over  it.    Thus,  malarious  fever  is  most 
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rife  in  the  Maremme  of  Italy,  in  parts  of  North  America,  the 
south  of  Spain,  and  in  the  lake  districts  near  Varna,  in  Bulgaria. 

Yellow  fever — a  variety  of  paludal  fever — is  in  some  respects 
peculiar,  with  regard  to  the  geographical  and  meteorological  circum- 
stances under  which  it  arises.  "  Topographically  it  is  a  disease 
not  proved  as  yet  to  be  one  sui  generis,  endemic  only  in  low  dis- 
tricts on  the  sea-coast,  but  under  certain  circumstances  sporadic 
in  other  places ;  never  appearing  beyond  48  degrees  of  north  lati- 
tude, nor  without  a  temperature  of  72  degrees  Fah.  at  least,  nor 
above  the  elevation  of  2500  feet  above  the  level  of  the  sea.''* 

The  '  infecting  distance'  of  the  paludal  poison,  no  less  than  its 
source,  is  a  question  pertaining  to  the  prevention  of  its  effect — 
malarious  fever. 

The  altitudinal  range  of  this  poison  has  not  yet  been  deter- 
mined. An  elevation  of  2000  to  2500  feet  affords  either  total 
exemption  from  paludal  disease,  or  else  so  modifies  it,  that  the 
mortality  from  all  causes  will  not,  on  an  average  of  a  series  of 
years,  materially  exceed  that  of  an  equal  number  of  British 
troops,  for  example,  when  on  duty  in  the  capital  of  their  native 
country.  In  towns  partially  freed  from  marsh  miasmata  by 
extensive  drainage,  a  few  feet  only  perpendicular  height  makes  an 
almost  inconceivable  difference  in  the  liability  to  paludal  disease. 
One  preventive  measure  is  suggested  by  this  fact,  and  extensively 
employed  in  India.  The  houses  are  built  upon  stakes,  and  thus 
raised  a  few  feet  above  the  ground. 

The  lateral  spread  of  marsh  miasmata  is  even  a  more  difficult 
question  than  that  of  the  altitudinal  range. 

If  water  intervenes — then,  in  Europe,  the  horizontal  range  is 
less  than  3000  feet  over  fresh  water ;  and  in  tropical  climates  the 
range  over  salt  water  is  greater. 

If  land  intervenes,  the  question  of  lateral  range  is  still  more 
complicated  by  the  different  degrees  of  affinity  which  either  the 
poison,  or  the  vapour  holding  it  in  solution,  has  for  the  many 
substances  over  which  it  is  diffused. 


*  Statistical  Report  on  Sickness  of  Troops  in  W.  Indies.   Humboldt,  p.  103. 
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Trees  remarkably  intercept  the  transit  of  the  paludal  poison. 
Different  soils  also  attract  or  repel,  and  afl'ect  its  transmission. 
Buildings  interrupt  its  passage,  according  to  the  kind  of  materials 
of  which  they  are  constructed. 

Preventive  measures  will  consist  in  avoiding  those  localities 
which  engender  malaria.  The  more  wealthy  inhabitants  of  Rome 
forsake  the  city  during  the  summer  months,  when  the  Pontine 
marshes  are  exhaling  their  poisonous  effluvium.  Change  of  resi- 
dence may,  however,  be  impracticable.  Then,  the  night  air  should 
be  avoided ;  for,  impregnated  as  it  is  with  the  effluvium  exhaled 
during  the  day,  and  condensed  by  a  colder  temperature,  the  pesti- 
ferous evening  dews  are  falling.  This  precaution  is  especially 
incumbent  on  those  who,  having  had  fever,  are  liable  to  relapse. 
Debility  predisposes  to  malarious  fever,  and  even  the  strong  should 
avoid  any  occasion  of  fatigue  to  mind  or  body  during  the  preva- 
lence of  paludal  disease. 

Acclimatization  is  preventive.  Therefore  a  new  comer  to  a 
fever  locality  should,  if  possible,  arrive  in  the  interval  of  the 
fever  seasons.  In  Jamaica  and  other  West  India  Islands,  January 
is  the  month  most  free,  and  the  right  time  for  becoming  prepared 
to  undergo  the  subsequent  trial  of  the  malarious  season  in  autumn. 

The  avoidance  of  malaria  is  surpassed  and  superseded  by  pre- 
venting its  production.  Drainage,  or  retaining  the  waters  of  a 
fever  district  up  to  a  certain  mark,  are  the  only  radical  principles 
of  prevention ;  but  the  contrivances  accordingly,  by  drains,  flood- 
gates, &c.,  belong  to  the  province  of  the  civil  engineer. 

SUMMARY  OP  ETIOLOGY,  AS  GUIDED  BY  PATHOLOGY. 


The  associatioa  of  'internal  causes'-their  various  co-opcratiors  and  orders 

of  succession  in  the  animal  economy.  ,  ,  .    j.i    „„,.i:„cf  or,^  mr^of 

The  Preventive  view  of  such  causes  is  consummated  by  the  eailiest  and  most 

exact  detection  of  their  manifold  relations. 


In  concluding  our  analysis  of  'internal'  causes,  it  is  highly 
important  to  view  them  synthetically,  i.e.,  in  respect  of  the  various 
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combinations  and  orders  of  succession  in  which  they  may  possibly 
occur.  To  fully  realize  this  synthetic  view  of  internal  causes 
would  necessitate  the  investigation  of  all  their  relations  to  each 
other — an  inquiry  no  less  extensive  than  the  whole  of  Pathology, 
and  far  beyond  the  range  of  our  present  knowledge.  Neverthe- 
less, I  may  enumerate  and  illustrate  those  general  combinations 
and  orders  of  succession  which  are  of  most  frequent  occurrence  in 
the  practice  of  Medicine  and  Surgery. 

They  are  six  in  number,  and  as  follows : — 
Firstly.  Constitutional  morbid  conditions  frequently  coexist. 
Secondly.  A  constitutional  morbid  condition  having  caused 
some  form  of  local  disease,  such  local  condition  reacts  in  many 
cases,  and  induces  a  constitutional  morbid  condition  of  different 
character  to  the  original. 

Thirdly.  Local  morbid  conditions  frequently  coexist. 
Fourthly.  A  local  disease,  or  an  injury,  having  caused  a  con- 
stitutional morbid  condition,  such  condition  is  reflected  in  many 
cases  on  the  original  disease  or  injury. 

Fifthly.  The  local  origin  of  a  constitutional  morbid  con- 
dition, and  thence  of  another  local  disease  of  different  character 
to  the  former,  is  an  order  of  succession  also  of  frequent  occur- 
rence. 

Sixthly.  The  local  origin  of  local  disease,  with,  or  without,  a 
constitutional  morbid  condition  supervening,  is  another  order  of 
succession  of  frequent  occurrence. 

These  abstract  propositions  admit  of  many  familiar  illustrations. 

Of  '  constitutional  morbid  conditions  coexisting,^  the  combina- 
tion of  morbid  conditions  of  the  blood  and  nervous  system  is 
daily  exhibited  by  Fever,  every  variety  of  which  is  referrible  to 
this  head. 

Fevers  themselves  occasionally  coexist,  and  also  with  blood- 
diseases  not  specially  febrile. 

Thus,  typhus  and  typhoid  fever  may  each  coexist  with  erysi- 
pelas; but  the  probability  of  their  concurrence  is  very  unequal. 
In  Tenner's  series  of  cases,  erysipelas  occurred  in  7  of  the  23,  or 


SUMMARY  OF  ETIOLOGY. 


691 


nearly  J-  of  the  cases  of  typhoid  fever ;  and  in  2  only  of  the  43 
cases  of  typhus  fever,  or  in  less  than      of  them. 

Measles  may  coexist  with  small-pox — the  latter  supervening 
(Bateman.  Willan*).  This  combination  generally  proves  fatal 
(Macbride).  Small-pox  may  precede  measles,  and  coexist;  of 
■which  concurrence,  cases  are  recorded  by  De  Haen,  Vogel,  and 
Home.  The  coexistence  of  cow-pox  and  of  hooping-cough  with 
measles  is  not  unfrequent. 

Scarlatina  may  coexist  with  vaccinia,  with  erysipelas,  and 
probably  with  most  other  poisons. 

Small-pox  may  coexist  with  scarlatina,  or  with  hooping-cough 
(Dessessarz) ;  with  measles  (Cruikshank) ;  with  syphilis  (Dimsdale) ; 
and  with  intermittent  fever  (Heberden).  In  one  case  small-pox, 
measles,  and  hooping-cough  coexisted;  and  all  ran  their  course 
together  (Ring).  Small-pox  and  vaccinia  being  introduced  into 
the  system  together,  the  one  may  precede  the  development  of  the 
other,  or  both  coexist.  But  either  disease  having  run  its  course, 
precludes  the  other  with  few  exceptions. 

Varicella  may  coexist  with  cow-pox,  small-pox,  and  perhaps 
with  many  other  morbid  poisons. 

Erysipelas  may  coexist  with  typhus,  with  typhoid  fever,  with 
small-pox,  and  with  syphilis — primary  or  secondary. 

Plague,  probably,  may  coexist  with  any  kind  of  blood-poison, 
for  no  known  one  precludes  this  disease. 

Hooping-cough  may  coexist  with  small-pox  (Willan) ;  with 
measles  (Bateman.  R.  Williams) ;  and  with  intermittent  fever  of 
every  type  (Desruelles) . 

Influenza  may  coexist  with  measles,  with  scarlatina,  with 
typhus,  with  syphilis,  and  probably  with  any  other  blood-poison. 
Paludal  fever— intermittent  and  remittent— probably  may  coexist 
with  many  poisons.  Intermittent  fever  with  small-pox  was  noticed 
by  Heberden. 

The  combination  of  blood-diseases,  not  specially  febrile,  is  not 

unfrequent.  ^  

*  See  Edin.  Med.  and  Surg.  Journ.,  vol.  xv.,  p.  314. 
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Thus,  cholera  may  coexist  with  syphilis,  besides  coexisting 
with  febrile  diseases — with  typhus,  with  sinall-pox,  or  with  inter- 
mittent fever. 

The  coexistence  of  non-febrile  blood- diseases  is  frequently 
illustrated  by  scrofula  with  syphilis.  So  prevalent  indeed  is  this 
relationship  as  to  suggest  the  possibility  or  even  the  probability  of 
scrofula  being  the  offspring  of  syphilis.  Such  at  least  is  the 
result  of  Erasmus  Wilson^s  large  experience,*  respecting  the 
origin  of  scrofulous  skin  diseases. 

My  second  general  proposition  expresses  an  '  order  of  suc- 
cession,' and  one  very  commonly  observed  in  the  operation  of 
internal  causes.  It  is  this  : — '  A  constitutional  morbid  condition 
causes  some  form  of  local  disease,  and  this  reacts  so  as  to  induce 
another  constitutional  morbid  condition  of  different  character  to 
the  original.' 

Thus,  inflammation  arising  from  a  blood-poison  reacts  and 
induces  inflammatory  fever.  The  secondary  fever  that  occurs  after 
the  eruptions  of  exanthemata  is  an  instance  of  this  kind. 

Secondary  fever  is  most  marked  in  small-pox.  The  '  specific 
fever'  terminates  as  the  eruption  appears ;  but  when  it  becomes 
mature,  inflammatory  fever  supervenes  about  the  eighth  day.  A 
similar  reactionary  fever  ensues  in  the  course  of  other  exanthems.f 
So  also  scrofulous  and  syphilitic  eruptions,  the  fruit  of  '  specific' 
blood-disease,  are  usually  chronic  and  persistent ;  but  if  beset  mth 
inflammation,  they  induce  the  constitutional  disturbance  of  inflam- 
matory fever.  Scurvy  is  a  blood- disease,  attended  with  local 
extravasations  of  blood,  during  which  the  pulse  is  generally  slow 
and  feeble ;  whereas,  in  the  advanced  stage  of  this  disease,  the 
pulse  rises  to  120  or  so  per  minute,  a  hot  skin,  &c.,  supervenes — 
in  fact,  inflammatory  fever.  Hot  scurvy  was  the  name  formerly 
given  to  this  condition  by  way  of  distinguishing  it  from  the  former, 
or  cold  scurvy ;  and  pending  the  transition  from  cold  to  hot,  the 


*  Syphilis,  Constitutioual  and  Hereditary,  &c.,  1852. 
t  Sec  Eruptive  Tevcrs,  Gregory. 
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eflpLisions  of  blood  and  fibrin,  forming  hard  tumours,  become  very 
painful  and  hot,  coincident  with  which  inflammation,  its  symptomatic 
fever  arises.*  Malignant  disease,  ia  the  course  of  its  development, 
undergoes  changes  by  disintegration  and  softening,  possibly  without 
concomitant  inflammation.  Tn  many  cases,  however,  inflammation 
of  neighbouring  textures  and  parts  is  superadded,  being  apparently 
excited  by  the  presence  of  cancer.  Thus,  vaginal  discharge  may 
accompany  a  non-ulcerated  scirrhus  of  the  uterus ;  pleurisy  may 
be  associated  with  mammary  cancer,  inflammation  of  the  peri- 
toneum with  ovarian  cancer.  Febrile  action  of  low  type  exists — 
observes  "Walshef — in  the  majority  of  cases,  probably  in  about 
three-fourths  of  the  total  number.  Fits  of  shivering,  followed  by 
heat  and  perspiration,  occur  in  some  instances;  they  rarely  con- 
stitute a  well-defined  paroxysm,  and  do  not  recur  at  fixed  intervals. 
Febrile  action  is  more  common  and  severe  in  cases  which  run 
their  course  rapidly  than  in  those  of  tedious  progress. 

'  Local  morbid  conditions  frequently  coexist.'  This  proposition 
is  constantly  illustrated  by  the  association  of  inflammation  with 
every  kind  of  injury,  with  wounds,  burns,  fractures,  dislocations,  &c. 

'  A  local  disease  or  an  injury  having  caused  a  constitutional 
morbid  condition,  such  condition  is  reflected,  in  many  cases,  on 
the  original  disease  or  injury.'' 

Morbid  conditions  of  the  nervous  system  thus  induced  are 
reflected  on  the  part  afi-ected.  For  example,  tetanus  arising  from 
an  injury  of  any  part  of  the  body,  may  react  on  that  part,  causing 
it  to  assume  an  unhealthy  condition.  After  a  strangulated  femoral 
hernia,  for  which  I  operated,  no  bad  symptom  ensued  for  a  week; 
then,  tetanus  supervening,  the  wound  immediately  opened  and 
became  distinctly  gangrenous. 

Morbid  conditions  of  the  blood,  arising  from  local  disease,  are 
reflected  on  the  part  afi-ected.  Thus,  an  inflamed  ulcer  having 
induced  infiammatory  fever,  this  reacts  on  the  ulcer,  aggravating 

*  Lind,  cd.  2,  p.  390. 
t  Nature  and  Treatment  of  Cancer,  1846. 
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the  local  inflammation  even  to  suppuration  and  sloughing.  So 
also  a  suppurating  wound  having  caused  pyaemia,  this  morbid  blood 
condition  is  reflected  on  the  part  afiectedj  as  well  as  causing 
secondary  abscesses  in  other  parts  of  the  body. 

'  The  local  origin  of  a  constitutional  morbid  condition,  and 
thence  of  another  local  disease  of  different  character  to  the  former, 
is  an  order  of  succession  also  of  frequent  occurrence/ 

This  is  a  variation  of  the  order  of  succession  expressed  by  the 
previous  proposition.  Illustrations  abound  in  the  shape  of  diseases 
affiBcting  any  organ  concerned  in  maintaining  a  right  state  of  the 
blood.  Diseases  therefore  of  the  organs  of  digestion  and  excre- 
tion, including  those  of  respiration,  induce  morbid  blood  conditions, 
and  these  are  reflected  on  all  parts  of  the  body,  any  portion 
of  which  is  liable  to  become  the  seat  of  some  disease  of  nutrition. 
Diseases  of  the  '  digestive  organs  '  more  particularly — or  at  least 
some  functional  derangement  of  these  organs — in  their  relation  to 
'  primary  assimilation,'  and  thence  through  the  blood  to  distant 
parts,  assume  a  pathological  importance  of  daily  interest  to  the 
practitioner,  but  which  was  not  appreciated  prior  to  its  elucidation 
by  Abernethy's  observations. 

Primary  syphilis  in  its  relation  to  the  blood,  and  thence  to 
secondary  syphilitic  affections,  is  another  familiar  example  of  the 
same  order  of  succession. 

'  The  local  origin  of  constitutional  disease,'  alone,  or  reflected, 
represents  the  Etiological  Principle  of  the  two  previous  propositions, 
and  I  reiterate  this  principle,  because  it  is  one  of  very  frequent 
occurrence,  especially  in  surgical  practice,  but  apt  to  be  overlooked 
in  the  more  prolific,  if  not  more  frequent,  '  constitutional  origin  of 
local  disease.' 

'  The  local  origin  of  local  disease,  with,  or  without,  a  constitu- 
tional morbid  condition  supervening,  is  an  order  of  succession 
which  also  frequently  occurs.'  It  is  well  illustrated  by  inflamma- 
tion and  its  consequences — local  and  constitutional.  Inflammation 
affecting  any  one  texture,  travels  to  adjoining  textures, — as  from 
the  articular  heads  of  bone  to  the  cartilages  adjoining,  or  from  the 
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syuovial  membrane  to  these  cartilages  :  cotemporaneously  (with 
this  local  production  in  one  texture  of  (local)  disease  in  another) 
hectic  fever  supervenes  as  the  constitutional  disorder  induced. 

The  local  origin  of  a  local  affection,  without  any  constitutional 
disorder  supervening^  is  illustrated  by  the  origin  of  many  nervous 
and  muscular  affections. 

These  are,  in  my  judgment,  the  most  frequent  combinations 
of  'internal  causes,'  and  the  orders  of  succession  that  most 
frequently  occur;  of  which,  however,  more  abundant  illustrations 
might  be  adduced. 

The  Preventive  aspect  of  such  causes  will  be  consummated  by 
the  earliest  and  most  exact  detection  of  their  manifold  relations, 
which  implies  an  adequate  knowledge  of  Pathology — the  functional 
consideration  of  diseases  and  injuries;  while  the  earliest  and  most 
exact  detection  and  discrimination  or  corresponding  diagnosis  of 
diseases  and  injuries — the  causes  themselves,  in  operation,  implies 
that  application  of  Morbid  Anatomy,  during  life,  which  I  have 
named  Clinical  Pathological  Anatomy. 


THE  PRINCIPLES  OF  PROGNOSIS, 

OE 

OF  THE  EARLIEST  AND  MOST  EXACT  FOREKNOWLEDGE  OF  THE  COURSE 
AND  TENDENCY  OF  DISEASES  AND  INJURIES,  INDIVIDUALLY,  TO  OR 
TOWARDS  A  FAVOURABLE  OR  AN  UNFAVOURABLE  ISSUE. 

"  Nescire  quid  antea  quam  natus  sit, 
Acciderit,  id  est  semper  esse  puerum." — Cicero. 


PRELUDE. 

The  earliest  and  most  exact  foreknowledge  respecting  the  course,  tendency, 
and  issue  of  injuries  and  diseases,  can  be  concluded  only  by  the  experience 
derived  from  special  '  clinical'  observation  of  their  continued  functional 
manifestations ;  but  such  Prognosis  implies  a  previous  Etiology,  in  respect  of 
internal  causes,  and  a  prior  Diagnosis,  therefore,  each  of  similar  quality. 
Hence  the  guidance  of  Clinical  Pathological  Anatomy  indirectly  to  Prognosis. 


I  NOW  approach  the  most  important  yet  most  difficult  pre- 
liminary '  Department '  of  Surgery.  Most  important,  because  a 
sufficiently  early  and  exact  foreknowledge  of  the  course  aud 
tendency  of  morbid  conditions,  individually — i.e.,  before  '  compli- 
cations' ensue — can  alone  determine  the  earliest  period  when  thera- 
peutic assistance  is  solicited,  and  the  least  amount  therefore,  no 
less  than  the  kind  required;  but  most  difficult  is  such  foreknowledge, 
because  obscured  by  certain  circumstances  which  influence  the 
probable  course  and  tendency  of  all  the  various  morbid  conditions  to 
which  the  body  is  liable.  How  often  will  it  happen  that  when  a 
sufficiently  early  and  exact  diagnosis  and  knowledge  of  the  origin 
of  a  disease,  as  being  local  or  constitutional,  its  dependence  or  not 
on  any  '  internal  cause,'  and  its  own  operation  as  an  internal  cause 
of  other  morbid  conditions  j  when  I  say  all  this  preliminary  know- 
ledge has  cleared  the  way  for  a  corresponding  anticipation  of  the 
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future  course  and  tendency  of  such  disease  from  that  date,  our 
anticipations  are  not  realized — being  favourably  reversed,  when 
prognosis  bad  been  unfavourable,  and  disappointed,  "wben  a  happy 
issue  was  most  expected. 

No  sure  foundation  therefore  for  (rational)  Therapeutic  Treat- 
ment is  thus  provided. 

The  truth  is,  that  although  Pathological  Anatomy  supplies 
the  basis  of  the  earliest  and  most  exact  prognosis  (through  a  similar 
diagnosis,  and  identification  of  internal  causes ;  both  of  which 
departments  of  Surgery  are  built,  as  we  have  seen,  on  Pathological 
Anatomy  applied  during  life),  yet  such  prognosis,  or  foreknow- 
ledge of  the  course  and  tendency  manifested  by  morbid  conditions 
of  structure,  can  alone  be  concluded  by  long  experience,  through 
'  clinical '  observation  of  the  diseased  living  body,  in  all  its  moods 
and  declensions.  Prognosis,  no  less  than  Etiology,  in  respect  of 
the  operation  of  internal  causes,  is  an  application  of  pure  Pathology ; 
and  depending  immediately  on  a  right  interpretation  functional 
disturbance,  is  necessarily  obscured  by  its  indefinite  character. 
Adequate  prognosis  thus  becomes  the  most  diflScult  department  of 
Surgery,  or  at  least  as  much  so  as  etiology,  respecting  the  opera- 
tion of  internal  causes. 

While,  however,  the  source  of  difficulty  in  either  case— the 
variability  of  functional  indications— being  inherent,  cannot  be 
altogether  avoided ;  yet  this  difficulty  may  be  reduced  by  establish- 
ing these  departments  of  Surgery,  no  less  than  Diagnosis,  as  much 
as  possible  on  a  pathologico- anatomical  foundation.  By  constantly 
referring  functional  disturbance  to  alterations  of  structure- 
effects  to  their  causes-Prognosis  will  acquire  a  rational  character, 
instead  of  being  merely  an  empirical  estimation  of  symptoms,  as 
'  good  '  or  '  bad,'  according  to  exjjerience. 

Tiie  nature,  situation,  and  extent  of  a  morbid  condition  of 
structure  having  been  ascertained  by  diagnosis,  the  dependence 
or  not  of  such  condition  on  an  internal  cause  or  more-operatmg 
through  functional  ties-being  also  known ;  and  its  own  operation 
as  the  immediate  cause  of  the  symptomatic  >«ciio.ia/ disturbance, 
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being  determined,  (generally,  not  determinable — Chapter  II. ) ; 
Prognosis,  tbence  derived  from  Pathological  Anatomy,  will  no 
longer  be  the  expression  of  an  empirical  estimation  of  symptoms 
as  determined  by  experience  alone,  but  a  rational  and  intelligible 
foreknowledge,  of  the  earliest  and  most  exact  character  also,  by 
virtue  of  this  its  ultimate  source. 

This  consummation  would  be  the  very  antithesis  of  that 
symptomatic  Prognosis  which  Hippocrates  introduced,  and  the 
"  Prognostics  "  of  the  Empirical  or  Symptomatic  School  contrast 
unfavourably  with  those  drawn  from  Pathological  Anatomy. 

But,  "  Systems  of  Medicine  and  Surgery "  which  in  any 
way  acknowledge  the  therapeutic  guidance  of  Prognosis,  are 
modelled  after  the  "  Prognostics  "  of  Hippocrates,  who,  says  his 
learned  commentator,*  had  for  his  object  "  such  a  general  descrip- 
tion of  the  phenomena  of  disease,  as  would  apply  to  all  the 
disorders  of  the  animal  frame.^'  In  fact,  general  Prognostics,  rather 
than  *  Principles '  of  Prognosis,  were  sought  to  be  established. 
"  With  this  intention,  he  brings  into  review  the  state  of  the 
countenance,  the  position  of  the  patient  in  bed,  the  movements  of 
the  hands,  the  respiration,  the  sweats,  the  state  of  the  hypo- 
chondria, dropsies  which  are  the  consequences  of  acute  diseases, 
the  sleep,  the  urine,  the  alvine  dejections,  the  vomitings,  the  sputa.^' 
These  and  such  like  prognostics  do  no  more  for  Prognosis  than 
as  symptoms  of  general  significance,  respecting  the  probable  course 
and  tendency  of  most  diseases,  and  '  Systematic  Works '  have 
hitherto  gone  no  further.  I  shall  here  endeavour  (in  this  as  in  the 
other  '  Departments  '  of  Surgery)  to  establish  certain  fundamental 
Principles  guiding  all  Prognosis.  My  object  will  be  by  an  original 
analysis,  systematically  conducted,  to  evolve  the  essential  con- 
ditions which  represent  the  course  and  tendency  of  all  injuries  and 
diseases.  These  essential  conditions  will  be  found  to  signify 
Pathological  Anatomy  as  regulating,  but  pure  Pathology — func- 
tional disturbances — as  determining,  Prognosis. 

*  The  Genuine  Works  of  Hippocrates,  translated  for  Syd.  Sec,  by  Francis 
Adams,  LL.D.,  18d,9,  vol.  i.,  p.  231. 
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A  critical  exposition  of  the  comparative  guidance  of  struc- 
tural and  functional  conditions,  in  the  earliest  and  most  exact 
Prognosis,  is  expressed  by  the  terms  of  the  following  propositions. 

Firstly.  Persistence,  or  not,  of  the  immediate  cause  or  causes, 
and  therefore,  the  question  of  an  '  internal '  cause,  or  more,  being 
in  operation,  is  the  immediate  foundation  of  the  earliest  and  most 
exact  Prognosis — unfavourable,  or  favourable,  respectively. 

Secondly.  The  earliest  and  most  exact  Prognosis  is  regulated 
by  the  kind  and  extent  of  '  structural '  alteration  that  the  organ 
or  texture  has  undergone,  and  by  the  period  also  during  which 
such  alteration  of  structure  has  been  in  operation,  as  an  '  internal ' 
cause  of  functional  disturbance.  Nevertheless  an  acute  disease  or 
sudden  injury  is,  ceeteris  paribus,  more  unfavourable  than  a  chronic 
lesion,  to  which  the  organism  has  become  habituated. 

Thirdly.  The  comparative  '  functional '  importance  and  in- 
fluence of  the  organ  or  texture  affected  determines  our  Prognosis 
respecting  the  course  and  tendency  of  its  morbid  conditions. 

Sub-Principles : — 

[a.)  Organs  and  textures  which  fulfil  functions  by  virtue  of  their 
'  vital  '  properties  (and  '  chemical  composition  ')  suggest  an  un- 
favourable Prognosis. 

(6.)  Organs  and  textures  which  fulfil  *  mechanical '  functions 
suggest  a  more  favourable  Prognosis. 

Local  disease  or  injury,  j^er  se,  suggests  a  favourable  Prognosis. 

Local  disease  or  injury,  sustaining  or  sustained  by  any  '  con- 
stitutional disorder,'  suggests  an  unfavourable  Prognosis. 

'  Constitutional  diseases'  implying  each  some  morbid  condition 
of  a  '  texture  '  of  general  distribution,  as  well  as  of  predominant 
functional  influence  throughout  the  body,  suggest  an  unfavourable 
Prognosis. 

These  general  Principles  of  Prognosis  commend  themselves  to 
our  acceptance,  by  virtue  of  their  accordance  with  the  sugges- 
tions of  unanalysed  clinical  experience;  but  the  guidance  of 
each  one  is,  I  conceive,  so  valuable,  and  the  ramifications  of  each 
one  are  so  numerous,  that  to  establish  and  amplify  their  guiding 
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power  individually,  comparatively,  and  collectively,  as  the  source 
of  clinical  foreknowledge,  at  once  the  earliest  and  most  exact, 
respecting  the  course,  tendency,  and  issue  of  diseases  and  injuries, 
will  be  the  purpose  of  the  two  following  chapters. 


CHAPTER  XII. 

THE  PROGNOSTIC  GUIDANCE  OP  CLINICAL  PATHOLOGICAL  ANATOMY. 


Persistence,  or  not,  of  the  immediate  cause  or  causes,  and  therefore  the  question 
of  an  '  internal'  cause,  or  more,  being  in  operation,  is  the  immediate  founda- 
tion of  the  earliest  and  most  exact  Prognosis,  unfavourable  or  favourable^ 
resipectively. 

The  Prognostic  value  of  this  fundamental  Principle,  illustrated  by  the 
career  of  injuries  and  diseases,  from  the  whole  range  of  General  Surgical 
Pathology. 

No  Principle  of  Prognosis  commands  our  assent  more  readily  and 
implicitly  than  the  above ;  and  yet,  practically  speaking,  it  is  liable 
to  be  overlooked.  The  value  of  this  Principle  can  only  be  ade- 
quately estimated  under  circumstances  calculated  to  exhibit  its 
essential  significance. 

Persistence  of  the  immediate  cause,  or  causes,  in  operation — all 
other  circumstances  being  favourable  to  recovery — is  the  surest 
omen  of  an  unfavourable  result ;  while  such  cause,  or  causes,  being 
removed — although  all  other  circumstances  be  unpropitious — is  yet 
the  surest  guarantee  of  a  happy  issue. 

The  causes  alluded  to  are  of  very  many  kinds,  whereby  the 
Principle  itself  assumes  as  many  difl^ereut  aspects ;  in  order,  there- 
fore, to  a  comprehensive  appreciation  of  this  Principle  in  all  its 
various  bearings,  I  shaD  draw  my  illustrations  from  the  whole 
range  of  general  (surgical)  Pathology. 

The  causes  in  question  are  not  '  external,'  they  being  usually 
of  momentary  application  only ;  whereas  '  internaP  causes  have  a 
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persistent  character.  The  persistence  or  not  of  these  causes, 
thereforej  lies  at  the  root  of  a  '  rationaP  prognosis — earliest  and 
most  exact — because  determined  by  reference  to  primary  and 
essential  conditions;  as  well  as  being — unlike  functional  dis- 
turbance— definite.    Pathological  Anatomy  supplies  such  data. 

Firstly.  Take  injuries  of  mechanism.  Wounds  are  occasioned 
by  the  almost  momentary  application  of  mechanical  violence.  So 
far  our  prognosis  of  these  lesions  will  be  determined  by  the  kind 
of  injury  to  the  soft  parts.  Adhering  and  sloughing  wounds  will 
be  the  chief  ground  of  distinction,  and  to  this  ground  of  prognosis 
I  shall  recur  j  but  the  breach  of  continuity  may  be  maintained — the 
cause  may  be  said  to  continue  in  operation,  by  various  circum- 
stances which  prevent  coaptation  of  the  soft  parts  that  have  been 
severed. 

Foreign  bodies — e.g.,  dirt,  portions  of  clothing,  &c. — may  have 
been  thrust  into  the  wounded  textures,  and  intervene  so  as  to  pre- 
vent an  even  coaptation  of  the  cut  surfaces,  and  moreover  excite 
suppurative  inflammation.  A  man,  in  the  act  of  cleaning  a  window, 
has  thrust  his  hand  through  a  pane  of  glass.  The  wound  or 
wounds  are  perhaps  extensive,  yet  simply  incised,  rather  than 
lacerated  or  contused,  and  the  man  is  in  excellent  health.  All 
circumstances,  therefore,  local  and  constitutional,  are  favourable 
to  a  speedy  reparation  through  union  by  primary  adhesion ;  but  if 
pieces  of  glass  have  remained  in  the  wound,  this  condition  is  sure 
to  induce  suppuration.  Our  prognosis  turns  on  the  persistence  of 
this  cause  in  operation. 

The  tents,  syndons,  &c.,  formerly  used  in  dressing  wounds,  were 
no  less  foreign  bodies  than  pieces  of  glass  or  other  substances 
accidentally  introduced ;  and  cases,  taken  almost  at  random  from 
the  earlier  records  of  surgical  practice,  exhibit  the  persistent 
operation  of  such  causes  in  preventing  primary  union  and  their 
relation  to  prognosis  accordingly. 

Among  surgeons  who  felt  misgivings  as  to  the  propriety  of 
introducing  tents  into  wounds,  few  dared  to  shake  off  the  trammels 
of  authority,  and  enter  a  protest  against  the  prevailing  barbarous 
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practice.  "  They  never  trepanned  the  skuU/^  observes  J.  Bell,  | 
"  where  there  was  inward  suppviration  without  thrusting  a  tent 
into  the  substance  of  the  brain  itself,  though  sometimes  they  were 
contented  with  laying  in  a  syndon  or  slip  of  linen."  "  Often,  I  am 
sure," writes  La  Motte,  ''I  have  seen  those  who  would  have  been  very 
■willing  to  have  taken  the  help  of  a  mallet  to  drive  in  their  tents 
into  the  thorax.  From  shame  only  they  refrained."  Belloste  was 
the  first  reformer,  and  the  histories  of  his  cases  show  the  Prognostic 
bearing  of  foreign  bodies  on  the  course  and  tendency  of  wounds. 

Thus,  a  soldier  was  shot  in  the  belly,  the  ball  entering  near 
the  navel,  and  passing  out  through  the  kidney ;  the  entrance 
wound  had  healed  in  spite  of  all  the  surgeon's  diligence,  but 
the  posterior  orifice,  where  lay  the  injured  kidney,  the  surgeon 
had  contrived  to  keep  open  with  a  very  long  and  hard  tent, 
which  he  had  thrust  even  into  the  substance  of  the  kidney, 
occasioning  a  perpetual  flow  of  urine  from  the  part.  Belloste 
closed  this  fistula,  by  withdrawing  the  tent  and  approximating  the 
surfaces  of  the  channel,  aided  by  stimulating  applications.  The 
prognosis  of  wounded  joints  also,  from  the  same  point  of  view,  is 
well  illustrated  by  the  course  of  a  case,  before  and  after  the 
removal  of  the  tents  which  were  thrust  into  it.  A  wounded  knee- 
joint  had  progressed  favourably,  when  the  treatment  changed  hands, 
and  on  Belloste  seeing  the  case,  he  found  in  the  knee  six  fistulous 
holes,  each  hole  spiked  up  with  a  hard  tent,  and  each  tent  long 
enough  to  reach  to  the  bottom  of  the  joint.  The  leg  and  foot 
were  exceedingly  swollen,  and  the  body  proportionably  emaciated 
with  hectic.  The  whole  joint  became  surrounded  with  matter,  the 
gutter  leading  backwards  from  each  fistulous  sore  communicated 
with  some  adjoining  hole,  and  the  dressers  had  every  morning 
stopped  up  the  rest  of  the  openings  with  their  fingers,  while  they 
injected  through  some  one  hole  a  spirituous  lotion,  which  distended 
the  whole  knee  with  intolerable  agony.  Yet  these  foreign  bodies 
being  removed,  and  the  wounds  dressed  easily,  gave  immediate 
relief,  so  that  the  patient  enjoyed  sound  and  refreshing  sleep  on 
the  night  of  that  day. 
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The  great  extent  of  a  wound  is  a  coudition  which,  not  inter- 
cepting union  by  primary  adhesion,  is  no  ground,  per  se,  for  an  un- 
favourable prognosis,  provided  only  any  foreign  bodies  are  at  once 
removed,  and  the  wounded  textures  evenly  adjusted  in  contact. 

In  the  work  last  referred  to,  by  J.  Bell,*  an  illustrative  case  is 
quoted.  A  dmnk  countryman,  aged  sixty-six  years,  riding  fmiously 
along  the  street,  pitched  with  such  force  against  the  sharp  edge  of 
a  door-post,  that  about  the  length  and  breadth  of  a  hand  was  stripped 
off  the  right  side  of  his  head,  and  laid  down  on  the  cheek.  Some 
people,  in  the  dark,  took  his  wig  out  of  the  kennel,  and,  not 
knowing  what  had  happened  to  his  head,  put  it  on  full  of  mud, 
and  squeezed  his  hat  over  it.  He  did  not  complain  of  his  head, 
but  greatly  of  his  neck  and  shoulders.  The  dirt  being  thoroughly 
ingrained  into  the  cellular  tissue  of  the  scalp,  could  not  all  be 
removed.  But  the  flap  was  washed  and  readjusted,  at  the  same 
time  stuffed  with  soft  liniments,  and  secured  by  four  loose  stitches. 
Partial  union  took  place,  and  in  five  days  all  dangerous  symptoms 
were  over.    The  man  enjoyed  good  health  above  twenty  years. 

There  cannot  be  a  reasonable  doubt  that  the  '  stuffing,'  in  this 
case,  acted  as  a  foreign  body,  and  prevented  complete  primary 
union  ;  so  that  this  is  an  instructive  instance,  alike  showing  the 
prognostic  significance  of  persistent  foreign  bodies  in  wounds,  and 
the  efficacy  of  at  once  removing  this  cause  of  interception,  even 
although  the  wound  be  extensive,  and  the  health  disordered.  In 
short,  as  with  the  presence  of  foreign  bodies.  Prognosis  is  unfa- 
vourable under  the  most  favourable  circumstances  in  all  other 
respects,  so  with  the  removal  of  this  impediment  to  the  healing 
process,  our  anticipation  is  hopeful,  even  when  other  circumstances 

are  unpropitious. 

In  like  manner,  extravasated  blood  operating  as  a  foreign 
body,  suggests  a  similar  prognosis  according  to  its  persistence  or 
removal.  In  loose  pendulous  parts  the  evil  action  of  extravasated 
blood  on  the  healing  of  wounds  is  most  conspicuous.  Shortly 


*  Principles  of  Surgery,  ed.  C.  BeU,  1826,  vol.ii.,  p. 
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after  amputation  of  the  breast,  for  example,  the  blood  being  apt 
to  ooze  and  collect  in  the  basin-like  cavity  left  by  the  absent 
mamma,  the  breast  looks  fuller  than  before  its  removal.  The  lips 
of  the  wound  may  have  united,  but  adhesion  gives  way,  the  sutures 
threaten  to  burst,  and  the  black  congealed  blood  pouts  out 
between  them.  Our  prognosis  of  primary  union  is  balked  by 
this  intervening  foreign  body  coming  into  operation,  although 
the  character  of  the  wound  and  the  general  health  may  alike  be 
favourable.  In  like  manner  our  anticipation  of  union  is  frustrated, 
when  secondary  hemorrhage  occurs  in  the  course  of  other  wounds. 
Blood  escapes  into  the  scrotum  after  the  operation  for  scrotal 
hernia,  possibly  giving  rise  to  suspicion  that  the  hernia  has  again 
descended ;  the  soft  jelly-like  consistence  of  the  swelling,  albeit 
the  scrotum  is  considerably  distended,  softer  and  less  nodulated 
than  the  most  lax  omental  hernia,  determines  the  diagnosis,  and 
warrants  the  immediate  destruction  of  any  partial  adhesions  that 
may  have  formed, — the  withdrawal  of  the  sutures  and  evulsion  of 
the  clot.  Severe  if  not  fatal  constitutional  disturbance  from 
liquefaction  and  absorption  of  the  congealed  blood  is  thus  averted, 
and  a  more  favourable  prognosis  restored ;  although  the  wound 
may  not  again  heal  by  adhesion. 

Primary  union  is  promoted,  and  a  hopeful  prognosis  at  once 
suggested  by  removing  all  blood  from  a  wound,  before  adhesion  is 
allowed  to  commence.  This  was  the  principle  of  the  practice 
formerly  in  vogue,  that  o^ sucking  wounds,  and  thence  the  assurance 
of  an  uninterrupted  process  of  adhesion.  The  most  formidable 
wounds  were  thus  reduced  to  a  more  simple  and  satisfactory  con- 
dition. La  Motte  tells  us  of  a  soldier  who  had  been  run  through 
the  breast  with  a  fair  lunge,  in  at  the  pap  and  out  at  the  shoulder. 
Having  examined  the  wound  and  noticed  the  length  of  his 
antagonist's  sword,  being  well  satisfied  that  the  weapon  had  pierced 
the  lungs  and  transfixed  the  breast, — La  Motte  states,  that  the 
drummer  of  the  regiment,  who  acted  as  sucker  on  this  occasion, 
first  sucked  one  wound,  then  turning  his  patient  over  he  sucked 
the  opposite  wound ;  he  then  applied  a  piece  of  chewed  paper  upon 


PROGNOSTIC  GUIDANCE  OF  PERSISTENT  CAUSES.  705 

each,  and  next  day  the  soldier  was  seen  walking  in  the 
streets ! 

Loose  and  pendulous  parts  tend  also,  by  their  weight  and 
mobUihj,  to  disunite  in  the  process  of  healing,  or  not  to  unite  at 
all.  This  course  is  exemplified  by  wounds  of  the  breast,  and  by 
deep  and  extensive  flesh-wounds  in  other  parts.  The  prognosis 
in  respect  of  primary  union  will,  however,  practically  depend  on 
the  question  whether  this  condition,  as  the  persistent  cause  of 
displacement,  be,  or  can  be,  overcome  by  adjustment  of  the  parts, 
and  their  steady  retention  in  even  contact,  by  sutures  and  band- 
ages suitably  applied. 

Most  parts  of  the  body,  when  severed,  are  liable  to  displace- 
ment, not  only  by  their  weight  and  looseness  of  connexion,  but 
owing  also  to  muscular  action.    Thus,  the  process  of  primary 
adhesion  is  hindered  in  scalp-wounds  by  the  action  of  the  occipito- 
frontalis  muscle,  in  wounds  of  the  face  by  that  of  the  facial  muscles, 
and  in  wounds  of  the  abdomen  by  that  of  the  abdominal  muscles. 
Flesh-wounds  of  the  extremities  are  obviously  affected  in  a  similar 
manner.    But  here  again,  whatever  part  be  subject  to  muscular 
action,  the  prognosis,  respecting  primary  union  in  relation  thereto, 
practically  turns  on  the  question  of  controlling  this  occasion  of 
mobility  and  displacement.     Suitable  retentive  appliances  must 
be  employed  at  an  early  period,  otherwise  the  muscles  will  have 
retracted  and  become  fixed  by  inflammatory  adhesion ;  and  more- 
over, thus  leaving  a  gap,  which,  on  filling  up  with  cicatrix- tissue, 
entails  a  permanently  weakened  state  of  the  muscles. 

One  other  occasion  of  uneven  coaptation,  and  prognosis 
accordingly,  has  yet  to  be  noticed.  A  lacerated  wound  does  not 
allow  of  even  adjustment,  although  no  other  circumstance  may 
prohibit  perfect  coaptation  of  the  torn  textures.  Such  wounds, 
therefore,  cannot  heal  by  adhesion  throughout  their  extent;  and 
our  prognosis  being  guided  accordingly,  saves  much  useless 
endeavour  to  solicit  adhesion  by  dragging  the  ragged  textures 
together.  Sloughing  is  inevitable.  The  bite  of  a  horse  is  a 
wound  in  this  predicament ;  so  also  wounds  inflicted  by  various 
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kinds  of  macliinery,  as  when  a  person's  liand  is  caught  up  and 
lacerated  between  cog-wheels. 

These  are  the  chief  circumstances  which,  intercepting  an  even 
coaptation  of  wounded  parts^  may  be  said  to  prevent  union  by 
maintaining  their  division.  The  original  cause  of  severation  is 
virtually  persistent  in  its  operation. 

Burns  exhibit  a  favourable  or  unfavourable  tendency,  and 
suggest  a  corresponding  prognosis,  partly  according  to  their  ex- 
clusion or  not  from  the  action  of  the  air.  Exposure  is  a  per- 
sistent cause  of  irritation,  and  perpetuates  the  burn.  "  Hence,'' 
Dr.  Thomson  observes,  "great  care  should  be  taken,  in  every 
instance,  to  preserve  the  raised  portion  of  cuticle  as  entire  as 
possible;  the  vesications  should  be  relieved  by  pricking,  thus 
allowing  the  serum  to  drain  off  slowly,  without  at  the  same  time 
the  entrance  of  any  air  between  the  cuticle  and  trije  skin."  When, 
however,  the  surface  is  denuded  of  cuticle,  the  dressings  should 
be  removed,  as  Dupuytren  suggested,  not  so  as  to  uncover  the 
whole  surface  at  once,  but  portion  after  portion,  as  each  is  dressed; 
and  this  should  be  done  as  quickly  as  possible,  and  not  more  fre- 
quently than  absolutely  necessary  for  cleanliness.  All  these  pre- 
cautions prevent  exposure ;  and,  on  the  same  principle,  the  method 
of  dressing  burns  with  carded  cotton,  with  flour,  or  with  the 
Carron-oil  liniment,  is  efficacious. 

Fractures  are  disposed  to  unite  by  a  process  analogous  to  the 
primary  adhesion  of  soft  textures,  or  to  remain  ununited  ;  and  our 
prognosis  is  guided  no  less  by  consideration  of  the  causes  of  frac- 
ture, and  of  displacement,  than  by  the  kind  of  fracture, — whether 
simple,  compound,  or  complicated  by  association  with  other 
injuries. 

Among  the  causes  predisposing  to  fracture,  some  operate  by 
rendering  the  bones  more  brittle  or  softer  than  in  a  healthy  con- 
dition, whereby  they  break  when  slight  force  is  applied,  either 
through  direct  violence  or  the  ordinary  action  of  the  muscles.  But 
such  causes  intercept,  or  at  least  retai'd,  the  process  of  union,  and 
thus  perpetuate  fracture.     Considered,  therefore,  in  relation  to 
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prognosis,  they  further  ilhistrate  the  Prognostic  Principle  laid 
down  in  this  chapter. 

Age  is  a  telling  circumstance.  The  bones  become  more 
brittle  as  life  advances,  owing  to  the  proportion  of  phosphate  of 
lime  in  their  composition  increasing,  while  that  of  the  animal 
matter  diminishes,  and  this  reduced  ratio  of  the  organized  con- 
stituent retards  or  prevents  the  formation  of  callus.  The  osseous 
texture  loses  its  reparative  power  ;  for,  to  use  the  expression  of 
Boyer  respecting  this  degeneration  of  bone,  "  its  vitality  is  nearly 
annihilated  under  the  mass  of  phosphate  of  lime  which  accumu- 
lates.^' "  Intra- capsular  fracture  of  the  neck  of  the  thigh-bone, 
in  old  people,  is  rarely  if  ever  repaired,  otherwise  than  by  liga- 
mentous union.'' 

Certain  blood-diseases  seem  to  impair  the  reparative  power, 
to  perpetuate  fracture,  and  suggest  an  unfavourable  prognosis 
accordingly. 

Syphilis,  mercurialism,  or  both  combined,  are  thus  unfavour- 
able. Scurvy,  more  especially,  retards,  or  altogether  prevents,  the 
formation  of  callus,  and  even  disposes  to  absorption  of  an  old 
callus,  and  the  spontaneous  recurrence  of  fracture.  Many  cases 
occurred  in  Lord  Anson's  voyage.  Cancer,  affecting  the  osseous 
texture,  certainly  predisposes  to  fracture,  but  it  is  a  disputed 
point  whether  or  not  this  condition  retards  the  process  of  union. 
An  old  woman,  dying  of  cancer,  broke  her  thigh-bone  while 
turning  in  bed ;  union  ensued  as  well  as  under  ordinary  circum- 
stances. A  lady,  with  cancer  of  the  breast,  had  also  a  scirrhous 
affection  of  the  collar-bone ;  and  one  day,  in  moving  her  arm,  the 
bone  broke,  yet  it  readily  united.*  Other  cases  lead  to  an  oppo- 
site  conclusion.  Desault  mentions  the  case  of  a  nun  in  the 
Salpetriere,  whose  arm  broke  as  she  was  being  handed  out  of  a 
carriage.  No  union  took  place;  and  some  time  after,  while 
changing  her  posture  in  bed,  her  thigh-bone  broke.  It  was  then 
ascertained  that  she  had  a  cancer  in  her  right  breast.    A  woman 


*  London  Med.  Gaz.,  1833-34,  p.  56. 
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aged  eighty-two,  long  afflicted  with  a  cancerous  ulceration  of  the 
mamma,  felt  her  right  thigh  suddenly  break  as  she  stood.  After 
death,  the  bone  was  found  to  be  so  flexible  that  no  union  could 
have  ensued.  Another  female,  aged  fifty-six,  had  for  several  years  a 
scirrhus  of  the  left  breast.  It  was  removed,  and  the  wound  healed, 
but  afterwards  broke  out  in  the  form  of  cancerous  ulceration.  In 
this  stage,  as  the  patient  was  being  placed  in  a  cart,  the  right 
thigh-bone  snapped  about  three  inches  below  the  trochanter. 
Death  ensued  in  three  months ;  and  on  dissecting  the  limb,  the 
bone  was  found  to  be  remarkably  soft  throughout  its  whole  length; 
the  knife  could  be  passed  through  it  at  any  part.  The  bone,  how- 
ever, was  bent,  rather  than  fractured.* 

Softening  of  the  bones  may  arise  from  other  diseases,  and  they 
also  predispose  to  fracture ;  but  it  is  doubtful  whether  these  con- 
ditions indispose  fractures  to  unite,  and  perpetuate  the  injury,  thus 
warranting  an  unfavourable  prognosis. 

Mollities  ossium  is  a  condition  not  necessarily  adverse  to  union. 
An  old  lady  broke  both  her  thigh-bones  by  merely  kneeling  down, 
and  on  being  lifted  up,  the  humerus  snapped.  Hardly  any  con- 
stitutional disturbance  followed,  and  in  a  few  weeks  the  bones 
united.t  Rickets  does  not  apparently  interfere  with  the  formation 
of  callus.  Gibson  mentions  the  casej  of  a  young  man  in  whom  the 
bones  of  the  arm,  fore-arm,  thigh,  and  leg,  were  all  broken 
repeatedly,  even  from  the  slight  accident  of  catching  his  foot  in  a 
fold  of  carpet  whilst  walking  across  the  room.  The  clavicles  suf- 
fered more  than  any  other  bone,  they  having  been  fractured  eight 
times.  Yet  this  youth  enjoyed  excellent  health,  and  union  inva- 
riably ensued  without  delay  or  much  deformity.  In  a  child  five 
years  of  age,  the  right  humerus  was  fractured  three  times,  in  dif- 
ferent parts,  within  the  short  period  of  eighteen  months ;  and 
B.  Bell,  who  saw  this  case,  further  states  that  several  similar  cases 


*  Surg.  Diet.,  S.  Cooper,  1838,  p.  599. 
t  Study  of  Medicine,  Mason  Good,  M.D.,  ed.  iii.,  vol.  v.,  p.  332. 
I  Institutes  of  Surgery,  vol.  i.,  p.  370. 
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came  under  his  notice ;  in  all  of  them  the  patients  seemed  to 
enjoy  robust  health,  were  apparently  untainted  by  scrofula,  and 
their  fragile  bones  united  in  a  shorter  space  of  time  than  he  gene- 
rally observed  to  be  the  lot  of  those  whose  bones  were  tougher.* 

Scrofulous  softening  of  bone  certainly  predisposes  to  fracture, 
and  perhaps  also  perpetuates  the  injury,  by  retarding,  if  not  pre- 
venting, union.  Prognosis  is  guided  accordingly  when  this  con- 
dition is  present. 

Febrile  disturbance  unquestionably  delays  the  formation  of 
callus.  Erysipelas  is  particularly  unpropitious  in  this  respect. 
Pregnancy  may,  or  may  not,  retard  the  process  of  union, 
although  in  some  instances  it  is  entirely  postponed  until  after 
parturition.  In  proof  of  pregnancy  having  a  retarding  influence, 
two  cases  are  adduced  by  Fabricius  Hildanus;t  a  third  case  by 
Alanson;J  and  a  fourth  by  "Werner. §  Sometimes,  however,  union 
is  completed  in  the  average  period.  A  woman  fractured  both 
bones  of  her  leg  at  the  fifth  or  sixth  month  of  pregnancy.  Union 
took  place,  and  in  about  the  usual  time.||  Such  also  was  the 
experience  of  Leveille,^  and  of  Boyer  ;**  but  in  many  instances 
fractures  show  no  disposition  to  unite  until  after  delivery.ft 

Besides  the  foregoing  occasions  of  apprehension  as  to  the 
probability  of  fractures  uniting  slowly  and  imperfectly,  or  remain- 
ing ununited— most  of  which,  referring  to  the  want  of  reparative 
power,  are  likewise  predisposing  causes  of  fracture ;  the  various 
causes  of  recurring  displacement  after  fracture  disturb  the  coap- 
tation  of  the  broken  portions  of  bone,  interrupt  the  reparative 
process,  perpetuate  the  fracture,  and  are  sure  grounds  of  the 
earliest  and  most  exact  prognosis  in  accordance  therewith. 

*  Diseases  of  Bones,  1828,  p.  71. 

t  Cent,  v.,  Obs.  87;  Cent,  vi.,  Obs.  68. 

t  Med.  Obs.  and  Inq.,  vol.  iv.,  No.  37. 

§  Richter,  Chir.  Bibl.,  b.  xL,  p.  591. 

II  First  Lines  of  Surgery,  S.  Cooper,  181.0  p  222. 

^1  Nouvelle  Doctrine  Cliir.,  1812,  t.  u.,  p.  15  J. 

**  Maladies  Chir.,  1822-26,  t.  ni.,  p.  32. 

tt  Med.-Chir,  Trans.,  vol.  v.,  p.  359. 
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Thus,  muscular  action,  if  not  counteracted,  causes  displacement 
of  the  broken  portions  of  bone  after  their  coaptation  has  been 
effected;  and  this  happens  again  and  again,  perpetually  disturbing 
the  process  of  union.  The  formation  of  callus  is  retarded,  or  im- 
perfect. The  lower  portion  of  the  fractured  bone  rides  upon  the 
upper  fragment,  displacement  being  accomplished  chiefly  by  the 
action  of  those  muscles  that  are  inserted  into  the  lower  fragment, 
or  part  with  which  it  is  articulated.  For  example,  fracture  of  the 
femur  in  its  middle  third  is  attended  with  displacement  of  the 
lower  portion — upwards,  inwards,  and  backwards — by  the  joint  ac- 
tion of  the  biceps,  semi-tendinosus,  and  semi-membranous  muscles. 
Displacement  may  be  aided  by  the  muscles  that  are  inserted  into 
the  upper  portion  of  bone.  In  fracture  of  the  femur  just  below  the 
small  trochanter,  the  upper  fragment  is  tilted  forward  by  the  joint 
action  of  the  psoas  and  iliacus  muscles.  These  instances  suffi- 
ciently illustrate  the  general  relation  of  muscular  action  to  the 
prognosis  of  fractures. 

Frequently  moving  a  fractured  limb  is  equivalent  to  mus- 
cular action  in  causing  displacement  of  the  fragments  from  time 
to  time.  The  process  of  union  is  delayed.  During  the  forced 
and  hurried  marches  of  a  retreating  army,  cases  of  fracture  have 
continued  for  weeks  without  evincing  any  disposition  to  repair 
under  these  circumstances.  Larrey  narrates,  that  on  the  retreat 
of  the  French  army  from  Syria,  many  soldiers  with  compound 
fracture  travelled  on  the  backs  of  dromedaries  and  camels.  Having 
undergone  this  rough  riding  by  day  and  night  for  several  weeks, 
these  fractures  failed  to  unite  with  osseous  matter,  and  were  sent 
to  Marseilles,  a  year  after  the  retreat  from  Syria,  still  uncured. 

Mobility,  by  reason  of  the  direction  of  fracture,  will  obviously 
facilitate  the  recurrence  of  displacement.  It  is  unnecessary  to 
exemplify  the  bearing  of  this  contingency  on  prognosis,  otherwise 
than  by  alluding  to  the  tedious  reparation  of  an  oblique  fracture, 
shifting  to  and  fro  with  a  see-saw  motion,  as  compared  with  the 
speedy  union  of  a  transverse  fracture  in  steady  apposition ;  all 
other  circumstances  being  equal  in  the  two  cases. 
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Apart  from  any  cause  of  recurring  displacement,  coaptation  of 
the  fragments  of  a  broken  bone  may  be  incomplete,  owing  to  a 
portion  of  muscle  between  them  ;  of  which  impediment  to  union 
two  cases  were  seen  by  Mr.  S.  Cooper.*  In  another  instance  related 
by  Schmucker,  a  piece  of  dead  bone  intervening  between  the 
fragments  retarded  the  process  of  repair  for  eight  months ;  when 
the  sequestrum  was  removed,  union  ensued  in  three  or  four 
weeks.  It  is  needless  to  urge  the  obvious  relation  of  these  con- 
ditions to  prognosis.  In  all  cases,  of  whatever  kind,  the  persistence 
or  not  of  the  immediate  cause  in  its  operation  rules  our  decision, 
and  suggests  the  first  purpose  of  rational  curative  treatment. 

But  in  some  anomalous  cases  of  indisposition  to  the  formation 
of  caUus,  no  apparent  cause  exists.  The  fracture  remains  ununited^ 
or  is  very  slowly  and  imperfectly  repaired,  without  any  assignable 
cause.  An  instance  of  this  kind  came  under  my  observation  when 
a  student,  and  referring  to  my  note-book,  I  find  the  following  to 
have  been  the  chief  particulars  : — 

Disunited  Fracture  of  Femur ;  Division  of  substance  between 
ends  of  bone ;  Union ;  Fracture  in  the  same  situation  a  second 
time ;  no  union. 

W.  D.,  £et.  forty-eight,  a  bricklayer,  of  stout  conformation 
and  full  stature  ;  has  enjoyed  good  health,  and  always  had  sufficient 
food.  When  at  work  he  has  sometimes  drank  six  or  eight  pints 
of  beer  daily,  besides  gin. 

July  17th,  1847.— While  walking  on  some  wet  boards  his  feet 
slipped ;  he  fell  and  snapped  his  left  thigh-bone.  Was  taken  to 
St.  Bartholomew's  Hospital.  The  fracture  (a  simple  one)  was 
set,  and  a  long  splint  applied.  At  the  end  of  nine  weeks  the 
fragments  were  still  moveable. 

October  8th.— Was  admitted  into  University  College  Hos- 
pital. The  left  leg  is  two  and  a  half  inches  shorter  than  the 
right.  At  the  seat  of  fracture  there  is  a  projection  at  the  outer 
side  of  the  limb  ;  and  when  he  attempts  to  raise  it  in  bed,  an  angle 
is  formed  by  the  upper  fragment,  and  the  heel  rests  on  the  bed. 

*  Op.  cit.,  p.  222. 
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October  24th. — Fourteen  weeks  after  the  accident^  the  patient 
having  been  made  insensible  by  ether,  the  substance  connecting 
the  fragments  was  divided  with  a  narrow  knife  passed  subcuta- 
neously  from  below  upwards  between  the  two  portions  of  bone. 
The  limb  was  then  extended,  to  its  proper  length,  and  retained  so 
by  a  long  splint  and  starch-bandage  ;  a  short  splint  was  also 
applied  to  the  inner  aspect  of  the  thigh. 

January  21st,  1848. — Three  months  since  the  operation.  Union 
has  taken  place,  and  is  sufficiently  firm  to  warrant  the  removal  of 
the  splint.  The  opening  made  in  October  has  not  quite  healed. 
There  is  no  shortening  of  the  limb,  eversion  or  inversion  of  the 
foot.  Phosphate  of  lime,  twelve  grains,  to  be  taken  three  times 
a  day.  He  moves  about  the  ward  on  crutches,  but  cannot  sup- 
port himself  on  the  injured  limb. 

One  day  he  slipped  down  in  the  ward  and  broke  his  femur 
again,  at  the  same  point  as  before  ;  and  the  operation-wound  not 
having  healed,  the  fracture  was  compound.  This  was  reduced, 
and  a  long  splint  again  applied,  but  soon  removed,  and  position 
maintained  by  an  inner  splint  chiefly,  for  the  upper  fragment 
of  bone  could  be  seen  through  the  wound.  Discharge  consider- 
able. 

March  27th. — An  abscess  threatens  to  form,  or  matter  to 
burrow,  behind  the  great  trochanter.  There  is  union  by  thicken- 
ing and  consolidation  of  the  soft  parts  around  the  fracture ;  still 
the  ends  of  the  fragments  are  distinctly  moveable.  Thus  they 
continued. 

In  this  case  the  indisposition  to  union  could  not  be  attributed 
to  any  apparent  constitutional  disorder  or  unusual  condition  of  the 
part.    It  was  an  anomalous  case. 

Dislocations  are,  in  many  respects,  parallel  to  fractures. 
Among  their  predisposinc/  causes,  certain  conditions  of  the  articu- 
lation itself  perpetuate,  as  it  were,  a  dislocation,  by  aiding  its  re- 
currence again  and  again ;  thus  guiding  our  prognosis  according 
as  these  causes  in  operation  are,  or  are  not,  irremovable. 

Ulceration  of  the  articular  cartilages,  whether  this  diseased 
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condition  be  primary  or  the  sequel  of  scrofulous  caries  or  syno- 
vitis, is  conducive  to  dislocation.  Dislocation  on  the  dorsum  ilii  is 
not  unfrequently  seen  in  advanced  disease  of  the  hip-joint.  Relaxa- 
tion of  the  ligaments  likewise  disposes  to  dislocation.  The  loose, 
soddened  state  of  the  lateral  ligaments  of  a  knee-joint  affected  with 
chronic  synovitis  allows  free  movement  of  the  tibia  from  side  to 
side,  and  is  a  condition,  therefore,  leading  to  lateral  dislocation. 
Coexisting  destruction  of  the  crucial  ligaments  and  of  the  arti- 
ticular  cartilages  will  aid  this  result.  But  simple  relaxation  of 
the  ligaments  only  is  sufficient  to  occasion  the  perpetual  recur- 
rence of  a  dislocation.  A  dancing-girl,  who,  from  her  earliest 
years,  had  habitually  twisted  herself  into  various  attitudes,  even- 
tually became  knock-kneed;  and  when  the  rectus  muscle  acted  on 
the  patella,  it  was  thrown  nearly  flat  upon  the  side  of  the  external 
condyle  of  the  femur.*  Accumulation  of  the  synovial  fluid  re- 
produced this  dislocation  of  the  patella  in  one  instance,  whenever 
the  limb  was  extended  ;  and  Sir  A.  Cooper  statesf  that  he  had 
seen  several  instances  of  relaxation  of  the  ligaments  from  disten- 
sion of  the  joints  with  synovia. 

Although  ligaments  are  the  special  means  whereby  the  apposi- 
tion of  articular  surfaces  is  maintained,  they  are  aided  considerably, 
it  may  be,  by  the  tonic  contraction  of  those  muscles  which  act  in 
the  right  direction  for  this  purpose.  Therefore,  as  with  ligaments, 
so  with  these  muscles, — a  weakened,  or  possibly,  in  their  case,  a 
paralytic  condition,  disposes  to  the  recurrence  of  dislocation. 

Of  mere  weakness,  having  this  tendency,  two  instances  at  least 
are  recorded  by  the  above-mentioned  authority.  One  of  recurring 
dislocation  of  the  shoulder-joint,  in  the  person  of  a  young  naval 
officer,  who  had  been  punished  by  having  his  foot  placed  upon  a 
small  projection  on  the  deck  of  the'  vessel  on  board  which  he 
served,  his  arm  being  tightly  lashed  to  the  yard  of  the  ship.  In 
this  position  he  was  hung  for  an  hour.    On  returning  to  England 


*  Dislocations  and  Fractures  of  the  Joints,  Sir  A.  Coooer,  1841,  p. 

f  Op.  cit.,  p.  14. 
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he  could  readily  dislocate  that  arm  by  raising  it  towards  his  head, 
but  a  very  slight  extension  accomplished  the  reduction.  The  muscles 
were  wasted,  as  in  paralysis.  Another  instance  was  that  of  a  man 
aged  fifty,  who  could  at  pleasure  reproduce  dislocation  of  the  hip- 
joint,  and  reduce  it. 

The  tendency  to  dislocation  occasioned  by  a  paralytic  condi- 
tion was  well  shown  in  a  case  of  spontaneous  displacement  back- 
wards of  the  humerus,  the  subject  being  a  young  gentleman  afflicted 
with  paralysis  of  his  right  side.  The  muscles  of  the  shoulder 
were  wasted,  and  he  had  the  power  of  throwing  his  os  humeri  over 
the  posterior  edge  of  the  glenoid  cavity  of  the  scapula,  from  whence, 
however,  it  could  be  easily  reduced. 

In  enumerating  the  '  persistent  causes'  of  dislocation,  I  have 
to  notice  certain  conditions  which  operate  by  perpetuating  the  dis- 
location itself,  rather  than  by  predisposing  to  its  recurrence. 

The  history  of  unreduced  dislocations  discovers  these  causes. 
They  are  those  which  oppose  reduction,  and  eventually  preclude 
it;  thus  far  conducting  our  prognosis. 

Foremost  is  tonic  contraction  of  all  those  muscles  which  main- 
tain displacement  of  the  articular  surfaces.  After  dislocation  the 
muscles  are  tolerably  relaxed  for  a  short  time,  and  the  limb  tolerably 
moveable.  Then  tonic  muscular  contraction  begins  to  act,  and 
increasing  more  and  more,  firmly  retains  the  displaced  bone  in  its 
new  position. 

Any  ligaments  which  may  not  have  yielded  with  dislocation, 
now  seem  to  actually  bind  the  bone  down.  This  is  seen  remarkably 
in  many  cases  of  displacement  backwards  of  the  first  phalangeal 
bone  of  the  thumb  upon  the  distal  extremity  of  its  metacarpal 
bone ;  an  instance  of  which  happened  to  Liston,  under  circum- 
stances apparently  favourable  to  reduction.  "  The  accident  was 
very  recent,  not  an  hour  had  elapsed ;  the  patient  an  old  man, 
and  very  drunk ;  no  resistance  to  reductive  measures  could  have 
been  offered  by  muscular  energy,  yet  very  powerful  force  was 
applied  and  persevered  in  without  avail.  At  last  the  external 
lateral  ligament  was  divided  by  the  point  of  a  very  narrow  and 
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fine  bistoury,  and  then  replaceraent  was  immediate  and  easy. 
Some  inflammation  followed,  but  was  kept  within  bounds,  and  the 
man  regained  the  use  of  the  articulation."* 

The  peculiar  shape  of  articular  surfaces  may  perpetuate  their 
displacement.  Thus,  the  prominent  margin  of  the  acetabulum 
opposes  reduction  in  any  dislocation  of  the  hip-joint;  and  the 
cup-shaped  head  of  the  radius  is  locked  in  front  of  the  humerus 
when  the  former  has  been  thrown  forward  on  the  latter. 

Such  are  the  conditions  which,  by  perpetuating  dislocation, 
oppose  reduction;  but  analogous  persistent  causes  subsequently 
come  into  operation,  still  further  opposing  reduction,  possibly 
frustrating  any  attempt,  or  at  least  rendering  it  unjustifiable. 
The  dislocation  remains  unreduced,  and  our  prognosis  is  now 
further  conducted  by  knowing  the  additional  causes  of  impediment, 
and  the  period  during  which  they  have  continued  in  operation. 
Persistent  causes  still  lie  at  the  root  of  our  foreknowledge,  and 
Pathological  Anatomy,  as  usual,  supplies  the  requisite  data. 

The  causes  in  question  are,  as  I  have  said,  analogous  to  those 
already  considered.  The  tonic  contraction  of  muscles  maintaining 
the  displacement  is  exchanged  for  their  permanent  shortening,  and 
their  lines  of  action  become  accommodated  and  adapted  to  the 
(new)  position  which  the  bone  occupies.  Dislocation  is  confirmed 
by  this  structural  change  of  the  muscles,  and  as  time  elapses,  it 
becomes  more  irrecoverable,  and  the  dislocation  consequently  more 
irreducible.  Guided  by  this  pathological  knowledge,  our  prognostic 
expectation  of  eflPecting  reduction  is  less  sanguine;  and  propor- 
tionately to  the  duration  of  muscular  shortening  and  adaptation, 

our  hope  declines. 

Next,  the  contiguous  portions  of  bone  adapt  themselves,  forming 
a  new  articulation,  around  which  the  cellular  texture,  becommg 
condensed,  assumes  the  character  and  function  of  a  capsular 
ligament;  and  this  condition  supervening,  further  establishes 
the   dislocation.     Our  knowledge  thereof  further  lessens  the 


*  Elements  of  Surgery,  1832,  part  iii.,  p. 
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prospect  of  reduction,  and,  I  may  add,  even  the  desire  to  effect 
it.  For  here  pathology  passes  into  a  process  of  reparation.  It 
is  consummated  by  a  partial  obliteration  of  the  old  articular 
mechanism ;  and,  as  if  to  guard  against  reduction.  Nature  erects 
a  bony  barrier,  in  some  instances  at  least — for  example,  the  hip- 
joint,  between  the  new  articulation  and  any  vestige  of  the  original 
one.  All  these  changes  proceed  slowly,  step  by  step ;  but  assuredly, 
whenever  a  tolerably  moveable  joint  is  constructed,  in  substitution 
for  the  original  one,  adequate  knowledge  of  the  structural  con- 
ditions which  then  exist,  and  have  led  to  this  comparatively  satis- 
factory result,  will  at  once  suggest  our  prognosis, — the  impossibility 
of  an  eflScient  reduction  of  the  displacement, — as  well  as  forbid 
any  attempt  to  accomplish  it. 

Aneurisms  are  no  less  illustrative  of  the  prognostic  import 
of  'persistent  causes.'  The  essential  distinctions  described  in 
Chapter  III.,  and  which  are  indicated  by  the  terms  '  idiopathic' 
and  traumatic'  aneurisms,  imply  persistent  or  non-persistent 
conditions,  respectively. 

Accordingly,  traiimatic  aneurism  suggests  an  unfavourable 
prognosis,  only  in  so  far  as  the  lesion  itself  is  progressive.  Idio- 
pathic aneurism,  however,  presupposes  some  internal  cause  in 
operation,  which  is  well  known — thanks  to  Pathological  Anatomy — 
to  be  no  less  than  calcareous  degeneration  and  consequent  brittle- 
ness  of  the  artery  affected.  This  condition  first  induced  the 
aneurism,  and  being  persistent,  suggests  an  unfavourable  prognosis, 
in  so  far  as  it  tends  to  perpetuate  the  lesion.  The  aneurism,  from 
an  almost  imperceptible  swelling,  enlarges  more  and  more,  finally 
bursting  with  fatal  hemorrhage;  unless,  indeed,  its  course  and 
tendency  be  arrested  surgically,  or  by  the  natural  curative  process 
antagonistic  to  the  morbid  condition  or  cause  in  operation.  The 
cause  itself  is  not  and  cannot  be  removed;  but  the  leaky  vessel 
may  be  closed  up  and  cut  off,  so  to  speak,  from  the  main.  Even 
then  the  same  morbid  condition  probably  continues  to  operate  in 
other  portions  of  the  arterial  system,  inducing  other  aneurisms ; 
so  that  the  original  aneurism  is  only  a  sample,  as  it  were,  of  the 
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fruit  borne  by  one  and  tbe  same  tree,  and  which  is  not  unfre- 
quently  prolific.  A  crop  of  aneurisms  may  be  developed,  and  thus 
a  single  '  idiopathic'  aneurism  always  suggests  a  suspicious  prog- 
nosis. Many  illustrative  cases  are  on  record.  That  of  Parker, 
alluded  to  in  Chapter  III.,  is  an  instructive  one.  The  right  femoral 
artery  alone  presented  four  aneurismal  sacs.  Case  No.  9*  was 
apparently  an  aneurism  of  the  femoral  artery  only;  yet,  post- 
mortem examination  revealed  three  more  in  the  cavity  of  the 
abdomen.  These  instances  are  quite  surpassed  by  others  on 
trustworthy  observation.  Sir  A.  Cooperf  found  seven  aneurisms 
in  one  individual ;  PelletanJ  counted  sixty-three  in  one  man  alone, 
varying  in  size  from  that  of  a  filbert  to  half  a  hen's  egg;  and 
Jules  Cloquet§  contributes  a  crowning  illustration.  A  crop  of 
some  hundreds  of  aneurismal  tumours,  ranging  from  the  size  of 
a  hemp-seed  to  that  of  a  large  pea,  studded  the  whole  arterial 
system. 

The  value  of  the  Prognostic  Principle  advanced  in  this  chapter 
is  further  shown  by  contrasting  the  significance  of  '  constitutional' 
with  that  of  '  local'  causes  in  operation.  The  former  are  apt  to  be 
persistent ;  the  latter,  in  many  cases,  are  removable. 

Take  for  example  Inflammation,  in  relation  to  these  two  great 
classes  of  causes.  Inflammation  of  local  origin,  as  when  arising 
from  mechanical  violence,  or  the  application  of  a  chemical  irritant, 
has  less  significance,  in  so  far  as  this  morbid  condition  is  more 
under  control,  than  when  the  manifestation  only  of  some  '  blood- 
disease.' 

A  splinter  of  wood  is  accidentally  thrust  into  the  flesh ;  in- 
flammation soon  arises,  proceeding  to  suppuration,  perchance  to 
gangrene.  If,  however,  this  removable  cause  be  withdrawn  in 
the  first  instance,  or  at  least  at  an  early  period  of  its  operation. 


*  By  D.  Monro.    Obs.  on  Aneurism,  trans,  for  Syd.  Soc.  by  John  Erichsen. 

1844  p.  115.  t  Clin.  Chir,.  1810,  t.  ii..  p.  50. 

t  Lectures,  vol.  u.,  p.  j  i  i   <?„  ia. 

§  Path.  Chir.,  1831,  p.  86,  and  pi.  1.,  %•  14. 
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then  indeed  the  inflammation  will  at  once  subside  without  its 
otherwise  inevitable  consequences. 

The  significance  of  this  simple  instance  of  traumatic  inflam- 
mation favourably  contrasts  with  that  which  proceeds  from  any 
of  those  blood-diseases  the  operation  of  which  was  traced  in  a 
former  chapter  (viii.).  Syphilis,  scrofula,  the  whole  tribe  of  infec-  | 
tious  diseases,  with  scarcely  an  exception,  and  other  blood-diseases, 
as  gout  and  rheumatism,  manifest  themselves  by  specific  inflamma- 
tions ;  and  the  significance  of  these  inflammations  is  more  serious 
in  proportion  as  their  (constitutional)  causes  are  more  uncontrol- 
lable than  local  causes  of  inflammation. 

Ulceration  and  Mortification,  regarded  as  consequences  of 
Inflammation,  are  both,  by  virtue  of  their  causes,  illustrative  of  the 
prognostic  principle  under  consideration.  Mortification — although 
essentially  one  and  the  same  local  pathological  condition — suggests 
a  widely  diff'erent  prognosis,  according  to  its  etiology. 

As  a  consequence  of  Inflammation,  Mortification  may  arise 
from  tension,  or  from  external  pressure.  The  former  cause  can 
be  easily  overcome  by  free  incisions  ;  and  the  latter  easily  removed 
by  mechanical  means  for  relieving  pressure — e.g.,  the  water-bed, 
air-cushions,  &c.  Mortification,  therefore,  arising  from  these 
causes,  is  of  very  difierent  significance  to  that  consequent  on 
various  blood-diseases — e.g.,  carbuncle,  erysipelas,  malignant  small- 
pox, scarlatina,  &c.  In  such  diseases  the  composition  and  proper- 
ties of  the  whole  mass  of  the  blood  are  seriously  damaged ;  whereas 
in  gangrenous  inflammation  of  local  origin,  the  undue  quantity  of 
blood  supplied  to  the  part  is  the  morbid  condition.  This  cause 
is  removable,  and  generally,  therefore,  of  only  temporary  dura- 
tion ;  while  the  former  is  less  controllable — more  persistent. 

The  proportion  of  capillary  blood-vessels  in  any  part  is  a 
textural  condition  conducive  to  gangrene  supervening  on  inflam- 
mation J*  but  whether  high  or  low  inflammation  be  contingent 
thereon,  both  are  amenable  to  appropriate  local  measures.  Deri- 


*  Chapter  x. 
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vatives  and  stimulants,  respectively,  counteract  the  tendency  to 
gangrene  thence  arising ;  and  moreover,  either  extreme  of  vascu- 
larity, having  reference  solely  to  the  quantity  of  blood  in  the  part, 
suggests  a  more  favourable  prognosis  than  gangrenous  inflamma- 
tion depending  on  any  blood-disease. 

Similar  remarks  apply  to  Ulceration  consequent  on  Inflam- 
mation. 

Mortification  and  Ulceration  have  a  far  wider  etiology  than  as 
consequences  of  inflammation,  although  conveniently  associated 
therewith  for  practical  purposes.  They  may  severally  arise — 
without  previous  inflammation — from  many  other  causes ;  all  of 
which,  however,  are  referrible  to  the  blood,  in  respect  either  of 
its  defective  quality  or  of  the  quantity  supplied,  and  possibly  a 
deficient  supply  of  nervous  energy  to  the  part.  These  causes  are 
fully  considered  in  Chapter  VIII.,  and  by  reference  thereto,  each 
will  itself  suggest  its  own  relationship  to  the  Prognostic  Principle 
involved  in  persistent  and  non-persistent  causes. 

Thus,  respecting  '  blood-diseases'  and  non-inflammatory  Morti- 
fication ;  Ergotism,  for  example,  denotes  the  operation  of  a  blood- 
poison, — ergot  of  rye  having  this  issue.  Most  varieties  of  non- 
inflammatory ulcers  are  so  many  expressions  of  blood-diseases ; 
thence,  the  irritable  ulcer,  the  phagedsenic,  the  indolent,  the 
strumous,  the  lupous,  the  syphilitic,  the  scorbutic,  the  cancerous, 
and  rodent  ulcers. 

All  these  forms  of  Mortification  and  Ulceration,  arising  from 
causes  of  a  persistent  character,  suggest  an  unfavourable  prog:- 
nosis. 

On  the  other  hand,  whenever  the  cause  in  operation  is  purely 
local  and  removable,  the  prognosis  becomes  equally  favourable. 

One  variety  of  ulcer,  in  particular,  is  obviously  of  local  origin. 
The  varicose  ulcer  depends  solely  on  a  varicose  state  of  the 
neighbouring  veins ;  and  this  ulcer  heals,  in  all  but  the  most 
chronic  cases,  when  its  local  and  removable  cause  is  removed. 

Turning  to  Mortification,  as  depending  on  a  deficient  quantity 
of  blood  supplied  to  the  part  afi-ected ;  the  occasions  of  such 
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deficiency  need  only  be  enumerated  in  order  to  perceive  their 
relation  to  the  prognostic  principle  advanced. 

Morbid  states  of  the  larger  arteries ; — represented  by  their 
ossific  degeneration  (and  senile  gangrene),  occlusion  of  the  vessel, 
arteritis,  embolon,  injury  of  the  inner  coat  of  a  main  artery, 
aneurism,  punctured  wound  of  a  main  artery.  Morbid  conditions 
of  the  larger  veins ; — phlebitis  with  occlusion  of  the  vein,  phlebo- 
lithes,  fibrous  obliteration  of  a  vein,  aneurismal  varix  and  varicose 
aneurism,  pressure  on  large  veins  from  without,  by  tumour  or  by 
ligature. 

Lastly,  defective  supply  of  nervous  energy — e.g.,  from  pressure 
on  a  large  nerve — may  induce  mortification  or  ulceration ;  and 
the  persistency  or  otherwise  of  any  such  cause  will  also  suggest  a 
corresponding  prognosis. 

The  '  external  causes, — represented  by  mechanical  violence 
(with  traumatic  gangrene),  cold,  heat,  chemical  escharotics,  and 
animal  poisons  inoculated,  have  less  immediate  relation  to  the 
same  principle ;  but  so  far  as  mortification  ensues  in  proportion  to 
the  duration,  as  well  as  the  intensity  of  these  causes,  prognosis  is 
determined  accordingly. 

The  blood-origin  of  malignant  growths,  as  compared  with  the 
production  of  innocent  tumours,  affords  another  admirable  illus- 
tration of  the  guidance  of  persistent  causes  in  prognosis. 

Among  the  many  proofs  of  the  blood-origin  of  cancer,  none 
is  more  cogent  than  that,  after  removal  by  operation,  this  growth 
is  very  apt  to  reappear  in  situ,  and  in  distant  parts,  growing  also 
in  many  kinds  of  texture  simultaneously.  If  cancer  reappeared 
only  in  tbe  texture  or  organ  first  affected,  it  might  be  attributed 
to  incomplete  extirpation  of  the  original  growth, — that  some  por- 
tion having  been  accidentally  left,  had  formed  the  germ  of  its 
successor ;  but  the  reappearance  of  cancer  not  only  in  situ,  but  in 
distant  parts  also,  points  to  some  cause  unconnected  with  the 
particular  texture  or  organ  first  or  subsequently  affected — points, 
indeed,  to  an  error  of  nutrition  prevalent  throughout  the  body, 
and  referrible  only  to  some  morbid  condition  of  the  blood,  as  the 
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parent  source  of  the  nutritive  material.  Cancer,  then,  is  essen- 
tially a  6/ooc?-clisease.  No  wonder,  therefore,  that  when  one  local 
manifestation  is  removed,  another  makes  its  appearance,  in  situ 
and  in  distant  parts  simultaneously. 

The  persistence  of  this  blood-disease  in  operation  suggests  the 
grand  distinction  in  our  prognosis  of  malignant  growths,  as  com- 
pared with  that  of  innocent  tumours.  These  growths  do  not 
recur  when  completely  extirpated ;  e.g.,  the  fatty  tumour  is  non- 
recurring :  consequently  they  are  of  local  origin.  When  once 
extirpated,  there  is  an  end ;  while  the  cause  of  cancer — the  blood- 
disease,  of  which  it  is  the  offspring — being  still  persistent,  repro- 
duces new  growths,  as  buds  from  the  parent  trunk. 

True  degeneration  of  structure  likewise  (not  disintegration,  the 
result  of  inflammation,  for  example)  would  appear  to  be  the  local 
expression  of  blood-disease ;  and  among  other  reasons,  because  of 
the  simultaneous  manifestation  of  degeneration  in  many  organs 
and  textures  indiscriminately,  thereby  precluding  the  hypothesis  of 
its  local, — textural  origin.  And  with  this  constitutional  cause  in 
operation,  the  prognosis  of  degeneration  acquires  a  most  serious 
significance  altogether  apart  from  the  special  physiological  import- 
ance of  the  particular  organ  whose  degeneration  may  be  diagnosed 
during  life.  For  the  great  probability  being  that  many  organs— 
e.g.,  the  heart  and  liver— have  undergone  this  destructive  change 
of  texture  simultaneously  with  degeneration  of  the  kidneys,  over- 
shadows our  prognosis  with  evil  omen ;  while  this  very  ground  of 
apprehension  is  a  crowning  illustration  of  the  Prognostic  Principle 
implied,  by  the  grave  import  of  persistent  causes  in  operation. 
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CHAPTER  XIII. 

the  prognostic  gtlldance  of  clinical  pathological  anatomy 

(concluded). 


The  earliest  and  most  exact  prognosis  of  an  injury  or  of  a  disease  is  regulated  by 
the  kind  and  extent  of  structural  alteration  that  the  organ  or  texture  has 
undergone;  and  moreover,  by  the  period  during  which  such  alteration  of 
structure  has  been  in  operation  as  an  internal  cause  of  functional  disturbances 
of  the  system.  Nevertheless,  an  acute  disease,  or  a  recent  injury,  is,  cateris 
paribus,  more  unfavourable  than  a  chronic  lesion,  to  which  the  system  has 
become  habituated. 

The  prognostic  value  of  the  foregoing  fundamental  Principle,  illustrated  by 
Injuries — wounds,  other  than  simple  (incised);  fractm-es  and  dislocations, 
respectively,  other  than  simple ;  and  by  aneurism — diffused.  Also  by  diseases 
of  Nutrition — results  of  inflammation ;  growths — mahgnant. 


Pursuing  a  comprehensive  survey  of  the  course,  tendency,  and 
issue  of  injuries  and  diseases^  chiefly  of  a  surgical  character; 
analysing,  comparing,  and  generalizing  as  we  proceed,  in  order  to 
eliminate  the  Principles  which  guide  all  Prognosis,  we  arrive  at 
one  of  predominant  importance,  next  in  rank  to  that  advanced  in 
the  last  chapter,  and  of  which  this  is  a  further  and  full  develop- 
ment. 

The  Prognostic  Principle  involved  in  '  alterations  of  structure ' 
is  a  continuation  and  completion  of  that  represented  by  'internal' 
causes,  but  of  less  general  significance,  for  it  specifies  the  kind  and 
extent  of  cause  in  operation.  Abstractedly,  anything  having  the 
relation  of  '  cause'  is  primarily  important  in  prognosis  ;  '  persistent' 
causes,  therefore,  assume  this  position,  while  '  alteration  of  struc- 
ture,' having  reference  to  its  kind  and  extent,  will  regulate  our 
prognosis. 

The  value  of  this  Principle  of  Prognosis  admits  of  illusti'ation 
by  the  career  of  injuries  and  diseases  indiscriminately.    It  will 
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suflBce  to  select  some  of  the  more  important  which  fall  within  the 
range  of  General  Surgical  Pathology. 

Of  Wounds ;  the  punctured,  contused,  and  lacerated,  as  com- 
pared with  the  incised  wound,  supply  familiar  examples  of  the 
prognostic  guidance  afforded  by  the  kind  of  structural  alteration. 

An  incised  wound  per  se,  and  apart  from  unfavourable  circum- 
stances, independent  of  the  lesion  itself,  heals  by  primary  adhesion. 
This  career  may  be  forthwith  and  assuredly  foretold.  Compare 
with  it  the  course  and  tendency  of  all  other  wounds.  They  slough, 
suppurate,  and  heal  only  by  granulation  and  cicatrization.  This 
widely  different  career  may  likewise  be  foretold  with  equal  promp- 
titude and  certainty. 

But  our  foreknowledge  in  either  case  is  regulated  solely  by 
considering  the  kind  of  injury, — contusion  and  laceration,  as  com- 
pared with  that  implied  by  an  incised  Avound. 

Scarcely  less  significant  is  the  extent  of  structural  alteration 
which  an  organ  or  the  textures  of  a  part  have  undergone. 

Compare  the  compound  and  the  complicated  varieties  of  Frac- 
ture with  a  simple  fracture. 

The  crushing  force  that  occasions  a  simple  (contused)  fracture 
may  bruise  and  tear  the  soft  tissues  down  to  the  seat  of  fracture  ; 
or  again,  the  broken  ends  of  bone  may  lacerate  the  soft  parts  and 
protrude  through  the  skin.  In  either  case  a  wound  is  made,  lead- 
ing from  the  surface  down  to  the  seat  of  fracture,  thus  constituting 
a  compound  fracture.  This  lacerated  wound  may  be  regarded  as 
an  extension  only  of  the  fracture  to  a  similar  lesion  of  the  neigh- 
bouring soft  textures  ;  yet  it  rarely  heals  by  the  first  intention, 
but  is  followed  by  suppuration,  often  profuse,— by  sloughing,  and 
slow  formation  of  a  uniting  callus.  The  prognosis  of  compound 
fracture  is  regulated,  therefore,  by  reference  to  this  extent  of  struc- 
tural damage. 

Complicated  fracture  affords  a  further  illustration  of  the  same 
principle.  The  kind  of  lesion  is  essentially  that  of  simple  frac- 
ture; but  the  extent  of  injury— the  fact  of  other  and  more  im- 
portant parts  than  bone  being  involved,  affects  considerably  its 
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course,  tendency,  and  issue.  Thus,  fracture  may  be  complicated 
by  the  rupture  of  a  large  artery  or  nerve,  or  by  laceration  of  the 
muscles,  or  it  may  extend  into  a  joint,  or  be  complicated  by  simul- 
taneous dislocation.  Internal  organs  also  are  implicated  by  certain 
fractures.  Fracture  of  the  pelvis  may  implicate  the  bladder ; 
broken  ribs  may  wound  the  luug  or  pericardium ;  and  a  depressed 
fracture  of  the  skull  will  injure  the  brain.  These  and  other  com- 
plications— these  extensions  of  structural  damage  are  very  unfa- 
vourable accompaniments  of  fracture,  and  regulate  our  prognosis 
accordingly. " 

Taking,  then,  these  well-known  instances,  it  is  not  difficult  to 
discover  the  grounds  of  our  foreknowledge.  The  extent,  no  less 
than  the  kind  of  structural  lesion,  is  the  Principle  specially  incul- 
cated by  analysing  compound  and  complicated  fractures,  in  relation 
to  their  prognosis. 

In  like  manner  it  is  not  difficult  to  perceive  that  the  Principle 
thus  evolved  supplies  the  earliest  and  most  exact  prognostics.  No 
prognosis  of  fracture,  for  example,  is  so  early  and  exact  as  that 
which  is  regulated  by  reference  to  the  extent,  no  less  than  the 
kind  of  structural  lesion,  implied  by  compound  and  complicated 
fractures  respectively. 

It  will  be  observed  that  the  extent  of  lesion  is  particularly  in- 
culcated by  prognosis  relating  to  fracture.  The  kind  of  lesion  is, 
in  all  cases,  the  same ;  a  lacerated  or  contused  wound,  limited  to 
the  bone, — simple  fracture ;  or  extended  to  and  through  the  skin, — 
compound  fracture ;  or  to  neighbouring  textures  and  organs, — com- 
plicated fracture. 

The  prognostic  value  of  this  element — the  extent  of  structural 
lesion,  is  further  enforced  by  compound  and  complicated  Disloca- 
tions, which,  being  analogous  to  fractures,  so  named,  have  a  similar 
relation  to  their  prognosis.  And  in  either  case  the  earliest  and 
most  exact  prognostics  are  supplied  by  considering  the  extent,  no 
less  than  the  kind  of  structural  lesion. 

This  Principle  is  again  illustrated  by  diffuse  Aneurism  as 
compared  with  the  circumscribed. 
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The  large  and  ina-easing  size  of  diffuse  aneurism  is  tlie  con- 
sideration which  regulates  our  prognosis^  more  especially  respecting 
aneurism  of  idiopathic  origin ;  for  it  then  denotes  an  advanced 
aud  progressive  condition  of  this  lesion,  without  the  degree  of 
reparative  power  inherent  in  one  of  traumatic  origin. 

On  the  other  hand,  the  prognostic  value  of  the  kind  of  lesion 
was  equally  conspicuous  in  the  prognosis  of  wounds. 

The  combined  influence  of  both  these  elements — kind  and 
extent  of  lesion — in  regulating  Prognosis,  is  the  most  important 
aspect  of  Pathological  Anatomy  with  regard  to  this  Department  of 
(Medicine  and)  Surgery. 

So  very  many  forms  of  injury  and  disease  have  equal  claim 
to  our  consideration  from  this  point  of  view,  that  selection  is  dif- 
ficult. I  might  adduce  all  those  forms  of  injury  which  have  al- 
ready been  noticed.  Thus  the  prognosis  of  wounds,  fractures,  dislo- 
cations, and  aneurisms,  severally  exhibit  the  guidance  afforded  by  a 
due  consideration  of  the  kind  and  extent  of  each  of  these  lesions. 

The  results  of  Inflammation  contribute  a  series  of  most  ap- 
posite illustrations. 

The  kind  of  result,  in  the  first  place,  has  a  most  important 
significance.  Lymph-effusion,  as  compared  with  mortification, 
is  an  event  of  a  widely  different  prognostic  import.  Reparation, 
possibly  by  the  former;  destruction,  certainly  by  the  latter;  and 
between  these  two  extremes  various  subordinate  degrees  of  dif- 
ference intervene  by  virtue  of  the  kind  of  result.  Lymph,  pliant 
and  plastic,  is  not  so  damaging  to  structure  as  when  it  is  less 
organizable;  nav,  in  some  cases,  adhesions  wrought  by  plastic 
lymph  work  together  for  good.  Instances  of  this  kmd  are 
given  in  the  introductory  Elements  of  Pathological  Anatomy. 

Then,  again,  suppuration,  as  compared  with  lymph-efiusion, 
represents  the  transition  from  some  degree  of  reparative  effort 
to  an  inert  fluid  of  no  reparative  capacity  in  the  animal  economy 
Furthermore,  suppuration  within  the   substance  of  any  part 
of  the  body  itself,  implies  a  previous  coextensive  destruction  of 
texture;  the  formation  and  accumulation  of  pus  being  necessarily 
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preceded  by  the  death  and  removal  of  those  textures  whose  place 
it  usurps.  Mortification  here  advances  hand  in  hand  with  sup- 
puration, and  pari  passu. 

But  mortification  may  itself  be  the  most  conspicuous  result  of 
inflammation;  and  then,  indeed,  its  contrast  with  the  reparative 
tendency  of  lymph-effusion  is  most  obvious. 

Nor  is  the  significance  of  these  results  confined  only  to  tlie 
seat  of  inflammation.  The  pi'ognostic  importance  of  that  fever 
which  supervenes  on  prolonged  suppuration,  is,  coBieris  paribus, 
less  than  that  which  depends  on  mortification.  Hectic  fever  is  less 
speedily  and  surely  fatal  than  gangrenous  typhoid  under  similar 
circumstances. 

The  extent  of  this  or  that  result  of  inflammation  has  like- 
wise its  share  of  significance. 

Adhesions  are  of  serious  import,  in  proportion  as  they  are 
extensive,  by  shackling  the  functions  of  whatever  organs  have  thus 
become  attached.  At  the  same  time,  the  physical  character  of  the 
adhesions, — their  degree  of  pliability  and  ductility,  should  be  taken 
into  account. 

Suppuration  is  destructive  of  organization  proportionately  to 
its  extent  in  the  organ  or  part  affected.  This  consideration  ex- 
plains the  more  serious  character  of  diflused  suppuration,  com- 
pared with  an  abscess.  Pus  diffused  among  the  textures  detaches 
their  continuity,  and  intercepts  their  supply  of  blood.  The  cel- 
lular texture  especially  is  destroyed,  and  the  muscles,  blood-vessels, 
and  bone  dissected.  Hence  coextensive  sloughing  of  the  skin, 
fasciae,  and  muscles  ;  hence,  moreover,  necrosis.  Witness  the  conse- 
quences of  phlegmonous  erysipelas  supervening  on  a  simple  incised 
wound,  and  the  course  of  certain  compound  fractures  and  disloca- 
tions. 

Lastly,  the  prognosis  of  Growths  is  regulated  by  reference  to 
their  kind  and  extent  of  structure,  individually — in  so  far  as  the 
same  career  is  invariably  associated  therewith. 

Cancer — the  type  of  malignant  growths — is  infiltrating ;  and 
with  the  condition  of  structure  thus  produced  is  invariably  asso- 
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ciated  a  peculiar  course  and  tendency,  which  likewise  exhibit  the 
prognostic  significance  of  the  extent  to  which  this  species  of  growth 
has  attained.  Cancer,  continuing  to  infiltrate  surrounding  textures, 
contracts  adhesions,  and  tends  to  ulcerate.  Contiguous  lymphatic 
glands  become  affected ;  the  disease  is  prone  to  appear  in  distant 
parts  of  the  body,  and  to  grow  simultaneously. 

Such  course  and  tendency  are  synonymous  with  the  terra 
'  malignancy,^  by  virtue  of  which  cancer  contrasts  with  every  other 
known  species  of  growth,  excepting  certain  recurring  tumours — e.g., 
myeloid  and  fibroid,  which  are  more  or  less  malignant,  although 
structurally  dissimilar.  While,  therefore^  our  diagnosis  of  mahg- 
nant  growths  cannot  be  determined  by  any  particular  condition  of 
structure,  yet,  given  the  kind  of  structure  and  its  extent,  we  can 
determine  our  prognosis. 

Now,  regarding  diseases  of  structure  as  '  internal  causes,'  their 
duration  is  an  element  to  be  considered  in  relation  to  Prognosis. 
It  might  be  supposed  that  any  morbid  condition  of  structure 
would  assume  increasing  importance^  exactly  in  proportion  to  the 
period  during  which  it  has  been  in  operation ;  that  duration  would 
be  the  measure  of  its  importance.  Analogy  supports  this  antici- 
pation. Mechanical  causes  are  thus  estimated.  A  force,  repre- 
sented by  one  pound,  acting  at  one  end  of  a  simple  lever,  is 
equivalent  to  another  of  two  pounds  resisting  at  the  other  end- 
provided  only  that  the  one-pound  force  is  in  operation  for  twice 
the  time ;  and  so  on  in  the  same  proportion.  This  is  the  principle 
of  all  the  '  mechanical  powers,'  so  called  ;  and,  by  the  compensa- 
tive element  of  time  or  duration,  forces  of  very  different  intensity 
may  be  brought  into  competition  and  balanced  ;  or,  a  lesser,  yet 
enduring  force,  may  be  more  than  equivalent  to  one  of  far  greater 
intensitv.  The  same  principle  of  duration  is  also  a  measure  of  the 
prognostic  importance  of  internal  causes,  but  less  ewacUy.  For  the 
bodily  organism  is  endowed  with  an  opposing  power-that  of 
readjusting  or  accommodating  itself,  as  a  whole,  and  each  of  its 
several  parts,  to  whatever  local  morbid  condition  of  structure  may 
be  in  operation  ;  and  this  accommodating  toleration  is  almost  in 
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proportion  to  the  duration  of  the  internal  cause.  Any  such  cause, 
therefore,  loses  its  efficacy  and  importance,  almost  in  proportion  to 
the  period  during  which  it  has  been  in  operation.  Recent  causes 
are  proportionately  of  greater  prognostic  import.  An  acute  disease, 
or  a  recent  injury,  is,  cceteris  paribus,  more  unfavourable  than  a 
chronic  lesion,  to  which  the  system  has  become  habituated. 

These  abstract  propositions  are  amply  confirmed  by  clinical 
observation ;  and,  indeed,  the  "  toleration  of  disease"  or  injury  is 
so  familiar  to  common  experience  as  to  render  illustration  almost 
unnecessary.  The  '  toleration'  of  a  foreign  substance  by  any  part 
of  the  body  into  which  it  has  been  introduced  is  much  a  question 
of  time.  When  first  a  thorn  is  thrust  into  the  flesh,  inflammation 
and  suppuration  ensue,  to  dislodge  and  eject  the  intruder ;  this 
failing,  then,  after  some  time  has  elapsed,  the  thorn  remains  unop- 
posed— the  part  has  accommodated  itself;  and  even  a  much  larger 
foreign  body — e.g.,  a  bullet — may  become  encysted,  and  is  then 
tolerated,  without  any  further  opposition,  as  an  old  tenant.  This 
innate  power  of  readjustment  sometimes  succeeds  in  completely 
restoring  an  injured  part  to  its  original  condition  of  health,  or 
apparently  so — a  subject  on  which  I  shall  enter  at  large  in  a  subse- 
quent chapter. 

The  periodic  operation  of  an  internal  cause,  as  witnessed  in 
the  periodic  return  of  intermittent  fever,  is  another  character  of 
internal  causes,  but  one  less  readily  explained.  Hence  the  prog- 
nosis of  periodic  diseases  can  be  determined  only  by  experience, 
and  is  empirical. 
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CHAPTER  XTV. 

THE  SUPERIOR  PROGNOSTIC  GUIDANCE  OF  PATHOLOGY. 


Patliology  declares  the  course,  tendency,  and  issue  of  diseases  and  injuries,  by. 
their  continued  Functional  manifestations. 

Principle  I. — The  comparative  Functional  importance  of  any  texture  or  organ 
determines  our  Prognosis,  unfavourable  or  favourable,  respecting  the  course 
and  tendency  of  any  morbid  condition  of  structure  it  may  have  undergone. 

Sub-Principle  I. — Organs  and  textures  which  fulfil  Functions  by  virtue  of  their 
vital  endowments  and  chemical  composition,  suggest  an  unfavourable  Prog- 
nosis. 

The  Prognostic  value  of  this  Principle  and  sub-Principle  illustrated  by  the  course 
and  tendency  of  Blood-diseases — e.g.,  Syphilis,  Scrofula,  Gout,  and  Eheu- 
matism ;  also  by  disorders  of  the  Nervous  System — e.g..  Constitutional  Irri- 
tation ;  by  disorders  of  the  Nervo-Muscular  System — e.g.,  Tetanus ;  and  by 
disorders  of  Secretion  and  Nutrition. 

Sub-Principle  II. — Organs  and  textures  which  fulfil  Functions  by  vii-tue  of  their 
physical  properties  and  mechanism,  suggest  a  more  favourable  Prognosis. 

Tbe  Prognostic  value  of  this  sub-Principle  illustrated  by  the 'Course  and  tendency 
of  Injuries— e.j/.,  incised  flesh  Wounds ;  reduced  simple  Fractures  and  Dislo- 
cations. 

Principle  II.— Local  disease  or  'm]m^,per  se,  suggests  a  favourable  Prognosis. 

Principle  III.— Local  disease  or  injury,  sustaining,  or  sustained  by,  some  Con- 
stitutional disorder,  suggests  an  unfavourable  Prognosis. 

The  Prognostic  value  of  this  Principle  illustrated  by  the  course  and  tendency  of 
unreduced  Fractures  and  Dislocations;  also  by  persistent  Inflammation;  and 

by  poisoned  Wounds. 

Principle  IV.— Constitutional  diseases,  implying  each  some  morbid  condition  ot  a 
texture  or  textures,  of  general  distribution,  as  well  as  of  predominant  Func- 
tional influence  throughout  the  system,  suggest  an  unfavourable  Prognosis. 

The  Prognostic  value  of  this  general  Principle  illustrated  by  the  course  and 
tendency  of  the  same  diseases  of  the  Blood- disorders  of  the  Nervous  System 
Nervo-muscular  System,  and  of  Nutrition-already  adduced  in  illustration  of 
the  first  Principle  advanced  in  the  present  chapter. 

Modes  of  Dying.   

How  paradoxical  it  seems  that  Pathological  Anatomy  should  deter- 
mine the  immediate  cause  in  operation,  with  its  structural  condition 
and  extent,  most  exactly  and  at  the  earliest  period  of  disease  or 
injury,  and  at  the  same  time  not  determine  our  prognosis  of  its 
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course,  tei)dency,  and  issue.  Yet  so  it  is.  Pathology  can  alone 
supply  this  deficiency.  Whence  its  superior  prognostic  guidance  ? 
Obviously,  by  virtue  of  its  significance. 

Functional  disturbances  have,  indeed,  no  existence  apart  from 
the  Structural  conditions  representing  their  internal  causes;  but 
alteration  of  Structure,  physical  properties,  and  perhaps  chemical 
composition,  singly  or  conjoined,  have  no  significance  apart  from 
the  disturbance  of  Function  they  induce  and  perpetuate, — which, 
representing  the  course  and  tendency  of  morbid  conditions  of 
Structure,  &c.,  alone  concern  Prognosis.  Otherwise,  they  are  dead 
or  inert,  as  causes. 

But  although  Pathological  Anatomy  certainly  bears  to  Pathology 
the  relation  of  cause  to  its  effect,  this  relation  is  uncertain,*  as  re- 
gards the  kind  and  degree  of  Functional  disturbance  thereby  induced. 

While,  therefore,  the  data  of  Pathological  Anatomy  regulate, 
those  of  Pathology  can  alone  determine,  Prognosis.  The  former 
guide,  subject  to  the  correction  of  our  foreknowledge,  by  estimat- 
ing the  kind  and  degree  of  Functional  disturbance  manifested 
through  the  internal  cause  in  operation. 

This  Principle,  suggested  by  these  a  priori  considerations,  will 
be  established,  as  hitherto,  by  analysing  a  series  of  known  and 
acknowledged  instances  of  Prognosis,  and  thence  evolving  the  source 
of  such  foreknowledge.  | 

The  Prognostic  province  of  Pathology  will  be  discovered  toj 
comprise  different  aspects  of  its  determining  power — certain  very' 
important  expressions  of  the  same  Principle ;  and,  first  in  order,  I 
have  to  verify  the  leading  one  advanced  in  this  chapter — that  '  the 
comparative  Functional  importance  (and  influence)  of  any  texture 
or  organ  determines  our  Prognosis,  unfavom-able  or  favourable, 
respecting  the  course  and  tendency  of  any  morbid  condition  of 
structure  it  may  have  undergone.' 

What,  then,  is  the  acknowledged  prognosis  of  all  Blood-diseases, 
as  gathered  from  the  experience  gained  by  repeated  observation  of 
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I  their  career  ?  In  two  respects,  at  least,  they  all  agree.  The  prone- 
mess  of  all  such  diseases  to  engage  many  organs  simultaneously, 
sand  their  liability  to  shift  their  local  manifestations  from  one  organ 
1  to  another — from  the  skin  to  the  lungs,  to  the  heart,  to  the  gastro- 
i  intestinal  raucous  membrane  j  and  hence  the  proportionate  liability 
I  of  some  organ  becoming  affected,  the  integrity  of  which  is  essential 
I  to  life. 

Syphilis,  scrofula,  gout,  and  rheumatism,  are  apt  illustrations 
I  of  this  precarious  state  of  existence.  Nay,  moreover,  these  par- 
ticular blood-diseases,  or  their  tendencies,  are  transmitted  from 
parent  to  offspring,  and  their  hereditary  taints  may  cling  even  to 
successive  generations. 

Guided,  then,  by  their  history,  as  taught  by  experience,  blood- 
diseases  are  pregnant  with  evil  omen,  and  suggest  an  unfavourable, 
or  at  least  a  precarious,  prognosis.  But  the  blood  ranks  high 
indeed  among  the  component  textures  of  the  body  in  respect  of 
its  physiological  importance.  Accordingly  the  Principle  involved 
in  our  prognosis  of  blood-diseases  is  that  which  I  have  already 
enunciated.  And  '  the  comparative  Functional  importance  of  any 
organ'  in  relation  to  our  Prognosis  of  its  morbid  conditions,  is 
shown  by  analysing  the  career  of  diseases,  of  which  the  Central 
Nervous  System  is  the  primary  source  of  all  the  morbid  phe- 
nomena. 

Shock,  consequent  on  injury,  suspends  the  heart's  action,  more 
or  less ;  or,  without  syncope,  subdued  respiration  is  the  most  pro- 
minent peril.  These  are  the  most  usual  symptoms.  From  this 
state  (of  shock)  both  the  nervous  and  vascular  systems  may  revive, 
and  reaction  may  reach  only  the  healthy  state  of  equihbrium, 
may  fall  short,  or  pass  beyond  it.  Or  again,  a  mixed  state  of 
prostration,  with  ineffectual  reaction— prostration  of  muscular  power 
—combined  with  nervous  excitement,  may  supervene :  and  what 
are  the  perils  then  imminent?  The  heart's  action  is  apt  to  fad, 
and  death  ensue,  albeit  almost  at  the  moment  of  frenzy.  But 
the  heart  and  central  nervous  system  are  both  organs  of  high 
functional  importance  in  the  body,  and  therefore  exemplify  the 
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counterpart  of  the  prognostic  principle  involved  in  the  prognosis 
of  blood-diseases. 

The  prognosis  of  tetanus  is  also  unpropitious,  and  why  ? 
Because  the  central  nervous  system — an  organism  of  high  func- 
tional importance — is  the  source  (I  do  not  say  the  cause)  of  all 
the  morbid  phenomena,  whereby  many  organs  are  liable  to  con- 
sentaneous or  consecutive  participation.  And  in  this  wide  range 
of  participation  there  is  danger.  Life  is  perilled  by  the  dominant 
functional  influence  of  the  central  nervous  system.  Thus,  the 
heart's  action  may  be  suddenly  arrested  by  the  metastasis 
of  tetanic  spasm.  "  From  the  plunge  of  the  cold  bath," 
writes  Travers,*  "I  have  seen  the  tetanic  patient  brought  up 
a  corpse."t  Again,  a  gentleman  under  the  care  of  Mr.  Key,  who 
had  just  recovered  from  a  severe  attack  of  tetanus,  was  thrown 
into  a  fit  of  passion  by  some  ill-timed  communication  relating  to 
his  property,  and  died  on  the  spot,  probably  from  spasm  of  the 
heart.  More  frequently,  however,  the  imminent  danger  is 
asphyxia,  from  spasm  of  the  muscles  of  the  glottis,  and  of  the 
diaphragm. 

Events  such  as  these  in  the  career  of  tetanus  confirm  the  prog- 
nostic value  of  the  guidance  afibrded  by  duly  estimating  the  compa- 
rative functional  importance  of  whatever  organ  is  the  primary  in- 
ternal cause  of  all  the  morbid  phenomena  which  arise  in  the  course 
of  any  given  disease  or  injury.  And  this  principle  of  prognosis 
holds  good  in  respect  of  diseases  of  textures,  as  well  as  of  organs. 
Morbid  states  of  the  blood,  for  example,  considered  in  relation  to 
their  consequences,  furnish,  as  we  have  seen,  fruitful  illustrations. 

Diseases  of  the  excreting  textures  and  organs  owe  their  prog- 
nostic significance  to  the  grave  functional  importance  of  these 
structures. 

Such  diseases  operate  as  internal  causes  through  the  medium 
of  the  blood,  and  their  prognosis  therefore  is  unfavourable,  or,  at 
least,  precarious.   Thus,  rheumatism,  consequent  on  checked  secrc- 
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tiou  by  the  skin,  is  prone  to  involve  the  heart,  and,  by  inducing 
pericarditis,  assume  a  fatal  character;  while  gout,  arising  from 
defective  excretion  of  uric  acid  by  the  kidneys,  may  suddenly  be 
transferred  to  the  stomach — an  equally  perilous  event. 

In  like  manner,  all  those  diseases  of  Nutrition  which  poison 
the  blood  with  the  products  of  secondary  mal-assimilation,  are 
perilous,  or,  at  least,  precarious. 

Taking  for  granted  that  the  comparative  Functional  influence  of 
any  texture  or  organ  determines  our  Prognosis  of  its  morbid  condi- 
tions, there  is  yet  another  Prognostic  Principle  subordinate  thereto, 
and  which  is  implied  by  the  instances  of  prognosis  adduced  in  illus- 
tration of  the  first  proposition. 

The  sub-Principle  alluded  to  is  this  : — that  '  morbid  conditions 
of  organs  and  textures  which  fulfil  Functions  by  virtue  of  theu' 
'  vitaP  endowments,  or  by  their  '  chemical'  constitution,  suggest  an 
unfavourable  prognosis.'  Thus,  ^it  is  a  significant  fact  that  blood- 
diseases — such  as  syphilis,  scrofula,  gout,  and  rheumatism  ;  morbid 
states  of  the  nervous  system, — e.g.,  constitutional  irritation  ;  those 
also  of  the  nervo-muscular  system, — e.g.,  tetanus ;  and  diseases  of 
secretion  and  nutrition, — all  agree  in  two  particulars.  They  are 
diseases  of  unfavourable,  or  at  least  precarious,  course  and  ten- 
dency ;  and  they  are  diseases  of  organs  or  textures,  the  functions 
of  which  are  severally  fulfilled  by  virtue  of  vital  properties,  peculiar 
chemical  constitution,  or  both.  Such  are— the  plastic  power  of 
the  liquor  sanguinis,  and  its  chemical  character,  as  the  source  of 
every  structure ;  the  vital  property  known  as  the  vis  nervosa ;  that 
also  of  muscular  contractility ;  the  power  of  secretion,  and  that  of 
assimilation. 

The  superior  functional  importance  of  structures  having  these 
powers  or  endowments  is  not  inexplicable.  Without  them  the  body 
would  be  a  piece  of  mechanism  only,  of  no  greater  functional  capa- 
cities than  those  of  any  other  machine  constructed  artificially.  The 
superaddition  and  possession  of  vital  properties,  and  of  peculiar 
chemical  constitution,  confer  the  functional  capabilities,  which 
together  constitute  our  idea  of  '  life/  The  lifeless  body  may  retain 
for  a  time  its  mechanical  powers,  by  virtue  of  its  mechanical  con- 
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struction  and  physical  properties ;  but  the  living  body  alone  pos- 
sesses vital  powerSj  by  which  the  heart  beats  and  the  blood  circu- 
lates :  innervation  sheds  its  influence  on  every  process,  and  the 
act  of  respiration  is  performed ;  excretion  purifies  the  blood,  and 
nutrition  constructs  and  reconstructs  the  entire  organism.  All  the 
rest  is  either  physical,  or  the  result  of  chemical  processes,  such  as 
may  occur  in  the  world  of  unorganized  matter,  and  can  be  imitated 
artificially. 

The  chemical  changes  contingent  on  the  act  of  respiration  are 
of  this  nature ;  and  digestion  is,  chemically  speaking,  a  process  of 
solution,  whereby  the  various  constituents  of  the  blood,  preformed 
in  the  food,  are  rendered  capable  of  absorption ;  while  absorption 
itself  is  but  a  process  of  purely  physical  character — it  conforms  to 
the  laws  of  hydraulics.  Turning  to  the  functions  of  animal  life, 
witness  the  apparatus  of  the  eye  and  ear,  and  their  functions. 
They  are  exemplifications  of  the  laws  of  optics  and  acoustics  re- 
spectively. We  recognise  the  triumph  of  mechanical  skill  in  the 
osseous  framework  of  the  body  and  the  various  actions  of  the 
muscles,  whereby  a  thousand  different  movements  are  executed 
with  ease,  strength,  and  precision. 

But  superadd  to  all  this  the  vital  powers  of  the  blood  and 
its  unique  chemical  composition ;  the  power  also  of  innervation, 
muscular  contractility  ;  that  of  secretion  and  assimilation, — as  each 
of  these  endowments  are  displayed  by  their  operation  in  the  several 
compound  functions  of  organic  and  animal  life, — and  we  begin  to 
realize  the  conception  of  a  living  body.  Moreover,  this  living 
body,  in  its  various  states  of  disease,  exhibits  the  superior  im- 
portance of  those  special  and  peculiar  forces,  to  Avhich  physical 
properties  and  mechanism  are  subordinate  and  subservient.  Hence, 
morbid  conditions  of  organs  and  textures  which  fulfil  functions  by 
means  of  their  vital  powers  and  chemical  constitution,  suggest  an 
unfavourable  Prognosis.  Such  is  the  rationale  of  this  Prognostic 
Principle. 

It  may  be  inferred  as  a  corollary,  that  in  respect  of  '  organs 
and  textures  which  fulfil  Functions  through  tlieir  '  physical  pro- 
perties and  mechanism,'  their  morbid  conditions  suggest  a  more 
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favourable  Prognosis,'  But  this  sub-Principle  scarcely  admits 
of  illustration.  For  the  functional  dependencies  of  all  parts  of 
the  body  are  so  intimate  that  the  whole  sympathizes  with  every 
part,  and  thus  the  disorder  of  any  portion  becomes  the  disorder 
of  the  whole  organism.  Nevertheless,  an  approach  to  isolation  is 
seen  in  the  healing  of  incised  flesh-wounds,  and  that  of  reduced 
simple  fractures  and  dislocations.  Reparation  proceeds  uninter- 
ruptedly in  many  eases,  without  any  notice  by  the  system,  after  the 
first  shock  is  over.  These  simple  injuries  of  mechanism  are  in 
factj  comparatively  speaking,  isolated,  and.  excluded  from  any  sys- 
temic complication ;  and  they  illustrate  the  comparatively  more 
certain  and  favourable  prognosis  of  morbid,  conditions,  where  the 
organs  and  textures  affected  fulfil  their  functions  severally  by  virtue 
of  physical  properties  and  mechanism.  Vital  powers  are  not  con- 
cerned, or,  at  least,  not  otherwise  than  beyond  the  local  nutritive 
reparation  of  the  injured  part. 

In  like  manner  is  demonstrated  and  illustrated  another  Prin- 
ciple,— that  '  local  disease  or  injury,  per  se,  suggests  a  favourable 
Prognosis.' 

There  are  certain  apparent  exceptions  to  this  rule.  For 
example,  the  larynx  fulfils  the  physical  (pneumatic)  function  of 
allowing  the  free  ingress  and  egress  of  air,  to  and  from  the  lungs, 
— a  function,  without  the  continued  alternation  of  which,  life  ceases 
in  three  minutes  or  so.  Morbid  states  of  this  organ— e.^r. 
laryngitis— are  most  perilous.  Yet  the  function  of  the  larynx  is 
purely  mechanical.  But  this,  and  all  other  apparent  exceptions 
to  the  inferior  prognostic  importance  of  such  organs,  can  be  readily 
explained,  and  indeed,  when  analysed,  confirm  the  rule,— that, 
per  se,  their  morbid  conditions  are  less  perilous. 

Agreeably  to  the  functional  relationship  subsisting  between 
different  parts  of  the  body,  the  larynx  is  itself  subservient  to  the 
aeration  of  the  blood,  and  thus  acquires  a  high  degree  of  functional 
importance.  As  the  only  channel  through  which  iuspu-ation  and 
expiration  are  naturally  accomplished;  the  larynx,  mechanical  as 
is  its  own  function  i^er  acquires  vital  importance  by  direct  sub- 
serviency to  the  chemical  constitution  and  endowments  of  the  blood. 
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Our  prognosis,  therefore,  of  any  morbid  condition  of  this  organ,  is 
determined  by  the  essential  importance  of  its  relation  to  the 
blood. 

Lesions  of  a  mechanical  organ  may  thus  become  equivalent  to 
disorders  of  vital  character^  and  onr  prognosis  accordingly  should 
be  estimated  by  the  course  and  tendency  of  these  perilous  conse- 
quences. 

Similar  considerations  establish  the  prognostic  value  of  another 
Principle  ; — that  '  local  disease  or  injury  sustaining  some  Constitu- 
tional disorder,  suggests  an  unfavourable  Prognosis/  Examples 
are  of  daily  occurrence  in  practice. 

Unreduced  fractures  and  dislocations  owe  their  constitutional 
significance  to  the  continuance  of  shock,  which  is  sustained  by  the 
damage  still  inflicted  on  the  nerves  involved  about  the  seat  of 
injury.  And  if  this  be  true  of  simple  fracture  and  dislocation, 
how  much  more  so-  of  unreduced  compound  fracture  and  dislo- 
cation.   Shock  is  still  more  persistent. 

In  Chapter  IX.  I  had  occasion  to  notice  the  persistence  of 
shock  under  these  circumstances ;  and  I  then  endeavoured  to 
trace  the  intimate  relation  between  it  and  tetanus. 

But  this  continued  prostration  is  more  perilous  than  temporary 
shock,  and  tetanus  is  perhaps  yet  more  perilous. 

Clearly,  therefore,  the  Principle  involved  in  our  unfavourable 
prognosis  of  such  cases  is  this — that  they  are  instances  of  a  local 
cause  sustaining  a  constitutional  disorder. 

Any  occasion  of  persistent  acute  inflammation  afi'ords  equally 
convincing  proof  of  the  same  principle.  Inflammatory  fever  is 
aggravated ;  hectic,  or  gangrenous  typhoid,  supervenes ;  and  the 
prognosis  becomes  more  unfavourable  :  for  the  local  cause  in  opera- 
tioa  sustains  either  of  these  constitutional  disorders.  Hence  the 
prognostic  significance  of  contused  and  lacerated  wounds,  and  of 
compound  fractures  and  dislocations — as  compared  with  the  simple 
forms  of  these  injuries,  which  far  more  readily  heal,  and  the 
accompanying  constitutional  disorder,  or  fever,  subsides. 

Poisoned  wounds,  so  called,  allow  of  the  experimentwn  crucis  in 
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proof  of  the  Prognostic  Principle  I  am  advocating.  For  if  the  constitu- 
tional disorder,  otherwise  inevitably  consequent  on  any  such  wound, 
can  be  prevented  by  timely  withdrawal  of  the  poison,  or  by  excision 

of  the  wound  itself,— i.e., by  removing  the  local  cause  in  operation,  

our  prognosis  at  once  becomes  proportionately  favourable.  Repeated 
experience  corroborates  the  a  priori  probability  of  a  happy  issue, 
when  the  perilous  constitutional  disturbance  is  no  longer  sustained. 
The  results  of  numerous  cases  on  record  are  to  this  elfect. 
Respecting  hydrophobia,  for  example  : — in  the  experience  of  Pro- 
fessor Colles,  three  persons  were  bitten  by  the  same  dog,  at  the 
same  time ;  two  of  them  suffered  the  part  to  be  excised,  and  they 
escaped ;  the  third  refused,  had  hydrophobia,  and  died. 

The  Prognostic  Principle  obviously  implied  by  these  and  similar 
cases  could  be  further  illustrated,  were  it  necessary,  by  the  history 
of  all  other  poisoned  wounds ;  but,  granting  the  great  prognostic 
importance  of  '  local  disease  sustaining  constitutional  disorder,^  it 
suggests  the  equal  prognostic  significance  of  '  local  disease  sustained 
by  constitutional  disorder.'  Thence  also  we  are  led  to  consider 
another  Principle  of  Prognosis, — the  last  of  general  application.  It 
is,  that  '  Constitutional  diseases, — implying  as  they  do,  each,  some 
morbid  condition  of  a  texture  or  textures  of  general  distribution, 
as  well  as  of  predominant .  functional  influence  throughout  the 
system — ^suggest  an  unfavourable  Prognosis.' 

To  rightly  estimate  the  value  of  this  Principle,  be  it  observed 
that  the  leading  idea  which  the  Prognostic  guidance  of  Pathology 
represents  is,  that  the  significance  of  Functional  disturbances  is  to 
be  measured  by  the  range  of  their  influence  throughout  the  body. 
The  comparative  functional  influence  of  any  organ  or  texture,  con- 
sidered with  reference  to  our  prognosis  of  its  morbid  conditions, 
exhibited  this  law.  The  more  extensive  the  range  of  its  functional 
influence,  the  more  important  are  the  diseases  of  any  part. 
Accordingly,  organs  and  textures  which  fulfil  functions  by  virtue 
of 'vital'  endowments,  are  of  superior  prognostic  significance  to 
those  which  may  be  termed,  by  way  of  distinction,  '  mechanical ' 
organs  and  textures.    Again,  '  local  disease  sustaining  some  '  con- 
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stitutional'  disorder  suggests  an  unfavourable  prognosis.'  And 
why  ?  Because  the  term  *  constitutional '  refers  to  some  source  of 
predominant  functional  influence  throughout  the  body, — i.e., to  vital 
powers.  But  if  to  this  be  superadded  the  general  distribution  in 
the  organism  of  the  structure  affected,  we  then  fully  realize  what 
is  meant  by  a  constitutional  disorder.  Thence  also  their  great 
prognostic  significance.  Experience  amply  confirms  it.  Diseases 
having  this  twofold  character  of  structural  extent,  and  functional 
range  of  influence,  augur  most  unfavourably.  Vital  powers  are, 
indeed,  predominant  over  mechanical  functions;  but  the  term 
constitutional  denoting  that  which  is  structurally  prevalent,  as  well 
as  functionally  predominant,  any  disease  of  this  twofold  character 
is  the  most  perilous.  Such  are  diseases  of  the  blood  and  vas- 
cular system  ;  those  also  of  the  nervous  system  ;  and  perversions 
of  the  all-prevalent  function  of  assimilation, — they  being  possibly 
coextensive  with  all  the  textures. 

If  constitutional  disorders  are  not  always  the  most  perilous, 
they  are  ever  liable  to  become  so;  and  are,  at  least,  always  pre- 
carious. Their  prognosis  is  in  all  cases  uncertain,  owing  to  their 
essential  characters  of  structural  extent,  and  functional  range  of 
influence.  Some  such  (constitutional)  diseases  fall  more  especially 
within  the  province  of  surgical  practice.  Scrofula,  syphilis,  gout 
and  rheumatism,  among  diseases  of  the  blood ;  shock,  continued 
prostration,  and  tetanus,  among  those  of  the  nervous  system ;  and 
certain  instances  of  secondary  mal-assimilation  among  those  cited 
and  examined  in  Chapter  X.  All  these  diseases  derive  their 
prognostic  significance  partly  from  the  fact,  that  '  vital '  powers 
are  disordered ;  but  partly  also  from  the  additional  circumstance, 
that  the  textures  concerned  are  very  generally  distributed  through- 
out the  whole  body. 

To  conclude  the  prognostic  guidance  of  Pathology,  it  is  neces- 
sary to  understand  the  various  ways  in  which  diseases  and  injuries 
may  end  fatally,  or  the  modes  of  dying.  They  are  conveniently 
arranged  under  six  heads. 

Death  may  begin — 
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Firstly,  by  cessation  of  the  circulation — Cardiac  syncope, 
Asthenia. 

Secondly,  by  Coma  and  Paralysis. 

Thirdly,  by  Asphyxia  |  Necrsemia,  Infection, 

Fourthly,  by  Suppressed  Excretion  j  Contagion. 

Fifthly,  by  Starvation — Acute  Atrophy. 

Sixthly,  by  Marasmus — Chronic  Atrophy. 

All  these  modes  of  dying  lead  to  each  other.  Beginning  there- 
fore in  any  one  way,  death  results  eventually  from  the  association 
and  CO-  operation  of  the  rest. 

Or  again,  two  or  more  modes  of  dying  may  commence  inde- 
pendently, yet  simultaneously,  and  lead  to  the  supervention  of  the 
rest  more  speedily;  just  as  a  fire,  lit  in  two  or  more  places  at  once, 
sooner  consumes  the  whole  combustible  matter.  So  in  pathology; 
by  fatty  degeneration,  for  example,  of  the  heart  and  kidneys, 
asthenia  and  uraemia^  beginning  together,  co-operate,  and  rapidly 
extend  their  fatal  influence. 

Physiology  explains  these  associations  and  co-operations. 

All  the  six  compound  functions— circulation,  innervation,  re- 
spiration, excretion,  digestion,  and  nutrition — together  form  a 
circle,  as  it  were,  consisting  of  so  many  links.  By  the  failure  of 
any  one  such  function,  the  rupture  of  any  one  link,  the  bond 
of  life  is  broken,  and  death  beginning  thence,  as  the  starting  point, 
entails,  sooner  or  later,  the  failure  of  the  remaining  functions.  If 
more  than  one  such  link  be  snapped  at  once,  the  circle  falls  to 
pieces  sooner — death  ensues  more  speedily. 

But  certain  of  these  compound  functions  are  more  essential 
to  maintain  the  circle  of  life  unbroken ;  and  the  beginnings  of 
death  have  therefore  difiFerent  degrees  of  prognostic  value.  They 
are  all  resolvable  into  two  :-cardiac  syncope,  or  asthenia,  as  the 
case  may  be,-implying  defective  circulation  of  a  due  quantity  of 
blood;  and  necr^mia,-implying  defective  quality  of  the  vital  fluid. 

In  whichever  way  death  begins  ;  in  order  to  prognosticate  the 
fatal  termination  of  a  disease  or  injury,  it  is  absolutely  necessary 
to  know  and  be  able  to  distinguish  the  particular  functional 
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disturbances  or  symptoms  which  characterize  each  of  these  several 
modes  of  dying. 

Firstly.  Death  by  cardiac  syncope,  and  consequent  cessation 
of  the  blood's  circulationj  is  manifested  by  sudden  pallor,  with 
arrest  of  the  heart's  action  and  of  the  pulse,  immediate  insen- 
sibility; the  individual  falls  down  with  a  gasp,  the  respiration  has 
ceased,  and  all  is  over.  This  mode  of  dying  is  particularly  an 
instance  of  sudden  death,  and  the  shock  of  severe  injury  a  good 
illustration  of  its  cause.  Paralysis  of  the  heart  is  immediately 
induced,  whereby  this  organ  loses  its  (vital)  irritability  ;  or  tonic 
spasm  may  be  induced,  whereby  it  refuses  to  undergo  relaxation, 
and  remains  contracted. 

Asthenia  denotes  the  gradual  faihire  of  the  heart's  action, 
and  of  the  circulation.  This  state  is  preceded  by  symptoms  of 
similar  character  and  import,  but  of  some  duration.  Pallidity 
gradually  overshadows,  with  coldness  of  the  extremities ;  the 
heart's  beat  is  feeble,  the  pulse  languid,  intermittent,  now  slow, 
now  quick,  and  the  mind  clouded.  Occasionally  a  temporary 
reaction  may  ensue,  like  the  glow  of  burnt  embers  reviving  from 
time  to  time.  Death  is  almost  imperceptible  ;  or,  in  some  cases, 
life  is  suddenly  extinguished.  Death  slowly  accruing  from  fatty 
degeneration  of  the  heart  is  preceded  by  these  symptoms,  although 
the  act  of  death  itself  is  generally  sudden. 

Death  by  coma  implies  the  cessation  of  the  cerebral  functions. 
Insensibility,  and  loss  of  voluntary  power,  are  therefore  the 
primary  symptoms.  The  heart  still  retains  its  contractile  power, 
and  the  pulse-beat  fails  not.  It  is,  however,  slower  and  fuller 
than  usual. 

These  symptoms  may  occur  quite  suddenly  and  overwhelm- 
ingly, as  from  depressed  fracture  of  the  skull,  or  from  knock- 
down apoplexy.  They  may,  however,  supervene  slowly,  and  by 
instalments.  Obscurity  of  the  mental  faculties,  with  partial 
paralysis  and  perversions  of  the  special  senses,  singing  in  the 
ears,  flashes  of  light  before  the  eyes,  are  then  the  primary  symp- 
toms.   But  in  either  case,  the  loss  of  the  cerebral  functions  does 
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not  kill.  Insensibility  and  paralysis  are  not  of  themselves  fatal 
prognostics.  They  become  so  only  in  proportion  to  the  loss  also 
of  involuntary  excito-motion,  and  especially  as  regards  the  act  of 
respiration. 

With  overwhelming  coma,  the  breathing  is  much  embarrassed 
and  stertorous ;  and  besides  this  most  perilous  accessory,  all  other 
functions  depending  on  involuntary  excito-motion  fail.  The 
pupils  dilate,  and  refuse  to  obey  the  stimulus  of  light ;  deglutition 
is  not  excited  by  the  presence  of  food  in  the  fauces;  vomiting 
cannot  be  aroused  by  the  most  powerful  direct  emetics;  the 
sphincter  muscles  yield,  so  that  the  urine  and  fseces  escape.  All 
these  symptoms  betoken  the  approach  of  death.  Their  significance 
lies  in  the  fact,  that  with  the  general  failure  of  involuntary  excito- 
motion,  respiration  does  not,  or  rather  cannot,  escape;  and  this 
function  is  essential  to  life. 

Paralysis  arising  from  disease  or  injury  of  the  medulla  ob- 
longata is  equally  fatal,  by  apnoea ;  but  this  mode  of  dying  con- 
trasts with  that  beginning  in  the  medulla  spinalis — i.e.,  by  the 
failure  of  its  functions.  In  the  former,  respiration  is  necessarily 
stopped  ;  in  the  latter,  the  act  of  breathing  may  remain  unim- 
paired. Physiology  readily  interprets  the  different  prognostic 
importance  of  these  two  cases.  • 

The  medulla  oblongata  is  that  nervous  centre  by  the  integrity 
of  which  respiration  is  sustained,  and  failing  which,  it  ceases. 
Moreover,  if  the  pueumogastric,  or  great  afferent  nerve  of  respi- 
ration, be  injured,  the  respiratory  act  ceases,  or  becomes  insuffi- 
cient to  maintain  life  ;  and  the  same  result  attends  any  impedi- 
ment to  the  course  of  reflex  nervous  influence  from  the  medulla 
oblongata  through  the  efferent  nerves  of  respiration— the  phrenic, 
intercostals,  and  spinal  accessory. 

Paralysis  arising  from  disease  or  injury  of  the  medulla  spinalis 
is  fatal  only  in  so  far  as  it  involves  these  efferent  nerves.  But 
if  not  surely  fatal,  such  paralysis  acquires  an  ominous  character, 
when,  besides  the  loss  of  sensibility  and  voluntary  power,  the  damage 
done  to  the  spinal  cord  precludes  involuntary  excito-motion 
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also.  For  then,  the  vesical  and  anal  sphincters  ceasing  to  con- 
tract, involuntary  micturition  and  defecation  render  life  miserable 
and  undesirable.  Not  only  so ;  the  excrements  are  now  worse 
than  excrementitious — the  urine  rankly  ammouiacal  and  fetid,  the 
fseces  decomposed  and  putrid.  Both  are  poisonous;  the  one  in- 
flaming the  bladder  and  excoriating  the  skin  over  which  it  dribbles, 
the  other  generating  gas  and  inflating  the  intestines.  Add  thereto, 
failure  of  the  circulation  in  the  paralysed  limbs,  whereby  they  be- 
come cold,  livid,  and  ill-nourished.  These  are,  indeed,  symptoms 
of  death  (by  paralysis)  beginning  in  the  spinal  cord. 

Excepting  this  mode  of  dying,  both  that  by  coma  and  by 
cardiac  syncope,  or  asthenia,  respectively  derive  their  fatal  import 
from  the  more  or  less  urgent  asphyxia  consequent  on  the  failure 
of  one  or  other  of  the  conditions  essential  to  respiration.  By 
cardiac  syncope,  the  heart  suddenly  fails  to  propel  the  blood 
through  the  lungs,  and  an  expiratory  gasp  succeeds ;  in  asthenia, 
this  requirement  gradually  fails.  By  coma,  the  nervous  require- 
ments of  the  respiratory  act  are  wanting. 

There  is  yet  another  mode  of  dying  by  asphyxia,  properly  so 
called  : — when  any  mechanical  obstacle  prevents  the  free  admission 
of  air  from  without,  through  the  larynx  and  air-tubes,  to  the 
air-cells ;  or  when,  if  air  be  thus  freely  admitted,  it  is  impure, 
and  therefore  chemically  unfitted  to  aerate  the  blood.  In  either 
case  asphyxia  ensues.  But  its  symptoms  vary  with  circum- 
stances, and  chiefly  according  to  the  suddenness  and  urgency  of 
this  state. 

Sudden  and  complete  asphyxia,  as  by  hanging,  immediately 
induces  violent,  but  voluntary,  efforts  to  regain  breath.  If  the 
struggle  proves  unsuccessful,  what  then  happens  ?  During  this 
short  and  sharp,  but  ineffectual  struggle  for  breath,  the  pulmonary 
capillaries  refuse  to  transmit  venous*  blood.  It  therefore  ac- 
cumulates in  the  right  half  of  the  heart,  and  in  the  systemic 
veins ;  hence  the  surface  of  the  body,  particularly  of  the  face 
and  neck,  having  first  exhibited  a  red  hue,  has  now  become 
livid,  and  the  veins  turgid.    The  eyes  arc  bloodshot  and  lustrous, 
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and  the  tongue  protrudes.  The  natui-al  temperature  of  tlie  body 
begins  to  decline ;  the  surface  becomes  cold  and  clammy.  More 
perilous  events  press  on.  The  brain,  ever  foremost  in  its  demand 
for  arterial  blood,  fails  first ;  subsequently  tlie  heart  loses  its  con- 
tractile power.  It  flaps  and  flutters  more  and  yet  more  feebly  and 
imperceptibly. 

The  cessation  of  respiration,  insensibility,  and  the  stagnant 
circulation,  proclaim  that  life  is  virtually  extinct.  Nevertheless, 
the  presence  of  black,  blood  in  the  veins  of  the  cerebro-spinal  axis 
excites  involuntary  contortions,  and  during  this  apparent  agony 
the  semen  is  ejected.  But  involuntary  excito-raotory  power  de- 
clining, the  sphincter  muscles  relax,  whereby  the  contents  of  the 
bladder  and  rectum  escape.  One  or  two  slow,  writhing  move- 
ments, and  the  body  hangs  lax  and  lifeless,  beyond  the  possibility 
of  revival. 

Such  are  the  chief  symptoms  that  accompany  and  indicate 
sudden  and  complete  asphyxia.  It  is  otherwise  with  asphyxia 
sloxvly  induced,  as  by  pneumonia.  The  demand  for  air  not  being 
refused  abruptly,  time  is  allowed  for  the  system  to  adapt  itself  by 
a  compromise  to  the  deficient  supply.  The  ordinary  symptoms  of 
asphyxia  are  therefore  less  marked.  There  is  not  the  sudden 
fight  for  breath  ;  for  respiration  continues,  although  laboriously  and 
with  a  sense  of  oppression.  The  smi-venous  blood  is  permitted 
to  pass  through  the  pulmonary  capillaries,  whence  it  circulates 
through  the  body.  Consequently  the  systemic  veins  are  not  so 
conspicuously  bloated,  yet  the  face  has  a  dusky  hue.  Stupor  and 
delirium,  rather  than  insensibility,  ensue;  and  the  heart's  action  is 
enfeebled  more  by  the  mechanical  impediment  of  pulmonary  con- 
gestion, than  by  a  deficient  supply  of  arterial  blood  to  its  muscular 
substance.  If,  indeed,  the  patient  outlives  his  pneumonic  attack, 
there  is  hope  that  the  consolidated  lung  or  lungs  may  permit  suffi- 
cient aeration  of  the  blood  to  sustain  life  in  a  quiescent  and  inactive 
state  during  convalescence.  The  system  has  gradually  become 
accommodated  to  a  reduced  respiration-asphyxia  to  a  degree 
which,  if  suddenly  induced,  would  have  been  fatal.    Ihe  respi- 
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ratory  condition  is  that  of  a  reptile,  yet  without  any  urgent 
symptoms  of  asphyxia. 

This  accommodation  is  well  shown  in  the  course  of  many 
chronic  lung-diseases.  In  advancing  phthisis,  for  example,  as- 
phyxia slowly  progresses  without  urgent  symptoms,  and  respiratory 
accommodation  is  granted  daily  by  almost  imperceptible  degrees 
of  toleration. 

Death  beginning  in  the  blood,  or  by  necrcemia,  is  naturally 
associated  with  that  by  asphyxia.  The  symptoms,  however,  are 
different  and  suflScieutly  characteristic.  They  imply  the  fatal 
failure  of  all  the  vital  powers.  The  cerebral  functions  are  op- 
pressed, aud^  as'it  were,  smothered.  Involuntary  excito-motory 
power  is  eventually  overcome.  Muscular  strength  sinks  iuto 
helpless  weakness.  The  heart  loses  its  contractile  power,  and 
thus  the  force  of  the  circulation  declines,  the  pulse  becoming  very 
rapid,  although  ineffectual.  Livid  congestions  and  bloody  extra- 
vasations ensue.  The  power  of  excretion  is  exhausted,  so  that 
excrementitious  matters  naturally  eliminated,  by  the  skin  and 
kidneys  moi'e  especially,  are  now  retained  in  the  blood. 

The  symptoms  of  necrsemia  are,  in  fact,  those  which  denote 
the  fatal  termination  of  blood-disease  induced  by  the  retention  of 
excrementitious  matters;  but  they  are  most  marked  in  the  course 
of  infectious  diseases,  and  the  blood-poisoning  induced  by  contagion. 

I  need  not  here  repeat  all  that  was  said  at  length  in  a  former 
chapter  (x.),  respecting  the  fatal  phenomena  of  each  blood-disease. 

The  general  symptoms  of  this  mode  of  dying  are  thus  enu- 
merated by  Dr.  C.  J.  B.  Williams  : — "  They  are  usually  called 
typhoid,  putrid,  or  malignant.  For  example,  a  congested  appear- 
ance of  the  whole  surface — the  colour  being  dusky  or  livid,  and 
extending  to  the  conjunctivee,  tongue,  and  fauces;  various  slight 
exanthematous  or  papular  patches  on  the  skin,  often  with  petechire; 
more  extensive  haemorrhages  in  form  of  ecchymoses,  or  oozing  of 
thin  bloody  fluid  from  the  gums,  nostrils,  and  sometimes  from 
other  passages ;  extreme  prostration  of  strength,  with  an  obtuse 
State  of  all  the  senses  and  mental  faculties,  occasionally  combined 
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with  delirium  and  twitcliings  of  the  limbs;  half-closed  eyes  and 
dilated  pupils ;  a  very  quick,  weak,  and  soft  pulse ;  frequent  and 
unequal  respiration ;  absence  of  appetite  j  intense  thirst ;  a  dry, 
brown  tongue,  with  dark  sordes  on  the  lips  and  teeth ;  a  progres- 
sive fall  of  temperature,  from  the  first  febrile  elevation;  cold, 
clammy,  and  foetid  perspiration;  hiccup;  subsultus  tendinum, 
scanty  and  offensive  urine;  involuntary  discharges/'* 

Starvation,  or  Inanition — Acute  Atrophy,  as  I  have  termed  it 
— is  another  mode  of  dying  related  to  the  last  in  this  way  : — Both 
have  reference  to  the  blood  as  the  source  of  all  their  symptoms ; 
biit  in  necreemia  the  blood  is  poisoned  by  the  addition  of  some 
noxious  matter ;  whereas  in  starvation  it  is  deprived  of  its  healthy 
constituents.  The  symptoms  emanating  from,  and  denoting  tliis 
deprivation,  are  briefly  these,  and  occur  in  order  as  follows : — 

Gnawing  pain  is  experienced  in  the  epigastrium  ;  relieved,  how- 
ever, by  pressure.  In  a  day  or  two  it  passes  off,  being  followed 
by  an  empty  sinking  feeling  in  the  same  part.  Unquenchable 
thirst  succeeds,  and  continues  as  the  most  tormenting  symptom. 
The  eyes  look  wild  and  lustrous,  the  facial  expression  anxious  and 
pallid.  General  emaciation  begins  to  be  perceptible.  A  remark- 
able  foetor  is  exhaled  from  the  skin,  which  exudes  also  a  brownish 
and  faint-smelling  secretion.  The  muscular  strength  now  fails 
rapidly,  and  the  individual,  if  he  move  at  all,  prowls  about  with  a 
tottering  gait,  and  speaks,  if  he  speak  at  all,  with  a  smaU  and 
feeble  voice.  Generally  an  overclouding  torpor  prostrates  the 
emaciated  victim ;  but  frequently  this  apparent  corpse  revives 
towards  the  last  in  a  state  of  wild  delirium.  Finally,  death 
releases,  either  imperceptibly,  by  relapse  into  torpor  ending  in  the 
sleep  of  death,  or  it  may  be  life  ceases  suddenly  in  a  convulsive 
paroxysm. 

By  Chronic  atrophy-Marasmus-I  mean  that  mode  of  dymg 
in  which  the  vital  power  of  nutrition  fails  first,  and  the  whole 
body  wastes  slowly.    It  occurs  most  commonly  in  advanced  hfe, 


*  rriiiciples  of  Medicine,  1856,  p.  55 
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and  is  indeed  the  usual  mode  of  dying  in  old  age;  it  might, 
therefore,  be  termed  death  by  senile  atrophy ;  but  that  chronic 
wasting  may  possibly  occur  at  any  period  of  life,  owing  to  the 
premature  decline  of  assimilation — premature  old  age.  Death 
beginning  in  this  way  is  always  equivalent  to  that  by  age. 
Chronic  atrophy  is  the  appointed  mode  of  passing  through 
Nature  to  Eternity.  '  Regarding  it  as  that  "  degeneration  of  the 
body"  by  which  life  declines  and  ceases  in  the  order  of  Nature, 
Mr.  Pasret  adds — "  It  could  not  be  without  interest  to  watch  the 
changes  of  the  body  as  life  naturally  ebbs — changes  by  which  all 
is  undone  that  the  formative  force  in  developmeut  achieved, — by 
which  all  that  was  gathered  from  the  inorganic  world,  impressed 
with  life  and  fashioned  to  organic  form,  is  restored  to  the  masses 
of  dead  matter ;  to  trace  how  life  gives  back  to  death  the  elements 
on  which  it  had  subsisted;  the  progress  of  that  decay  through 
which,  as  by  a  common  path,  the  brutes  pass  to  their  annihilation, 
and  man  to  immortality."* 

Unfortunately,  however,  our  knowledge  of  all  these  changes 
is  still  incomplete,  and  the  pathological  history  of  this  natural 
decadence  has  yet  to  be  written.  Its  symptoms  are  thus  described 
by  Dr.  Day  :— 

"  Under  the  influence  of  senile  marasmus,  the  desire  for  food  is 
almost  lost ;  after  partaking  of  it,  a  feeling  of  more  or  less  weight 
and  pain  is  experienced  in  the  region  of  the  stomach,  and  vomit- 
ing not  unfrequently  supervenes.  There  is  seldom  any  unpleasant 
taste  in  the  mouth,  and  the  tongue  either  remains  unchanged,  or 
is  of  a  .  bright  red  colour  and  dry.  No  hardness  or  swelling  is 
perceptible  in  the  abdominal  regioai,  nor  is  it  tender  on  pressure. 
The  evacuations  from  the  bowels  are  dry,  hard,  and  scanty,  and 
there  is  frequently  great  constipation.  The  least  exertion  is 
followed  by  extreme  depression,  emaciation  increases,  and  the 
pulse  becomes  very  small  and  weak.  At  length  the  patient  takes 
to  his  bed,  from  a  feeling  of  intense  debility.    Then  we  usually 


*  Surgical  Puthology,  1853,  vol.  i.,  p.  90. 
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I  observe,  if  not  earlier,  more  or  less  febrile  irritability  towards 
I  evening.  The  palms  of  the  hands  and  the  soles  of  the  feet  burn, 
i  and  the  cheeks  flush ;  the  powers  of  life  are  gradually  and  almost 
;  imperceptibly  extinguished,  and  at  last,  without  a  struggle,  '  the 
1  dust  returns  to  the  earth  as  it  was,  and  the  spirit  to  the  God  who 
:  gave  it.' 

In  seeking  to  discover  the  general  Principles  of  Prognosis,  we 
experience  one  difficulty  at  least  throughout  the  course  of  our 
inquiry — the  paucity  of  materials  at  our  command,  and  the 
inadequacy  therefore  of  the  basis  on  which  our  generalizations 
are  built.  This  deficiency  arises  from  the  fact  that  our  present 
knowledge  of  the  natural  course  and  tendency  of  diseases  and 
injuries  is  very  limited.  The  '  natural  history'  of  disease  is  yet 
a  desideratum ;  and  why  ?  Because  hitherto  the  career  of  disease 
has  been  rarely  observed  when  uninfluenced  by  therapeutic  inter- 
ference of  some  kind  or  other.  Consequently,  being  unable  to 
{foresee,  in  most  instances,  what  might  or  would  be  the  natural 
(course  and  tendency  of  any  given  disease  or  injury,  the  Prognostic 
(conclusions,  or  Principles,  at  which  we  arrive — by  however  exten- 
ssive  a  survey  of  clinical  observation — are  necessarily  ambiguous. 

These  remarks  specially  apply  to  each  of  the  Principles  I  have 
(drawn  from  Pathology  properly  so  called,  as  representing  '  func- 
ttionar  disturbances.  Such  Principles  are  supposed  to  express  the 
IPathological  conditions  which  suggest  an  unfavourable  Prognosis. 
IBut  our  conclusions  respecting  their  unfavourable  character, 
mhether  perilous  or  precarious,  are  derived  from  observations  of 
tthe  functional  manifestations  of  diseases  and  injuries  under  the 
iinfluence  of  therapeutic  interference,  and  not,  as  when  left  to 
Ithemselves,  according  to  the  free  and  unfettered  course  of  Nature. 

Subject  to  corrections  on  account  of  this  source  of  error,  the 
IPriuciples  advanced  in  this  chapter  may,  I  trust,  be  accepted  as 
tthe  most  general  expressions  of  that  '  determining'  guidance  which 
Pathology  accords  to  Prognosis. 


*  Diseases  of  Advanced  Life,  1819,  cli.  v. 
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CHAPTER  XV. 

THE  EESTORATIVE  POWER,  ITS  EXISTENCE,  OPERATION,  AND  RE- 
SOURCES, MANIFESTED  BY  THE  NATURAL  COURSE  AND  TENDENCY 
OF  INJURIES  AND  DISEASES,  INDIVIDUALLY,  TO,  OR  TOWARDS, 
RECOVERY. 


This  Principle  illustrated  by  selections  from  the  whole  range  of  General  Pathology. 
(See  the  Prospectus  of  Contents.) 


Experience  shows  that  certain  conditions  of  disease  and  injury 
have  an  unfavourable  course  and  tendency,  and  suggest,  therefore, 
an  equally  unfavourable  Prognosis  ;  but  that  such  conditions  are 
exceptional. 

Experience  shows  also  that,  apart  from  these  adverse  con- 
ditions, the  natural  course  and  tendency  of  diseases  and  injuries  is 
to,  or  towards,  a  favourable  issue  ;  consequently,  that  our  Prognosis 
may  assume  an  equally  propitious  and  gratifying  character. 

This  revival  and  restoration  from  morbid  conditions  indicates 
the  existence  and  operation  of  an  innate  Restorative  Power — a  pro- 
perty of  the  living  body,  which  being  adequate  to  the  repair  of 
injury  and  recovery  from  disease,  ofttimes  in  spite  of  the  most 
aggravating  interference  therewith,  has  commanded  the  tacit 
acknowledgment  of  all  practitioners,  however  prejudiced,  by  mis- 
directed education  or  otherwise,  in  every  age  of  Medical  and 
Surgical  Practice. 

Our  Natures  are  the  Physicians  of  our  diseases,  was  the  car- 
dinal maxim  of  the  "  Father  of  Physic  and  from  the  period  of 
-(Esculapius  down  to  the  present  time,  this  maxim  has  always 
obtained,  in  some  shape  or  other.  The  "  arcliseus"  of  A^au 
Ilclmont,  the  "  anima"  of  Stahl,  the  "  vis  medicatrix  iiaturre," 
and  the  "  expected  cure"  of  the  French  School,  severally  became 
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^sectarian  expressions  of  this  conviction.  Unhappily,  however, 
rraany  circumstances  are  opposed  to  its  ])ractical  recognition. 

Whether  from  any  self-interest  in  the  administration  of  medi- 
ccines  and  in  recourse  to  surgical  operations^  or,  possibly,  from  the 
fdesire  to  possess  the  power  of  healing,  or  from  the  natural  and 
imore  laudable  promptings  of  humanity  to  cure  disease  or  relieve 
jpain — whether  from  one  or  other  of  such  motives,  we  cannot  say — 
Ibut  the  practitioner  is  too  often  induced  to  interfere  unnecessarily 
(or  prematurely;  and  thus  he  loses  the  opportunity  of  observing 
tthe  natural  course  and  tendency  of  disease  and  injury,  and  of  wit- 
messing  the  curative  power  of  Nature. 

"  It  is,"  says  John  Bell,  "  a  propensity  so  natural  with  men  of 
(Our  Profession  to  rely  on  the  resources  of  Art,  and  to  mistrust 
!Nature,  that  we  seem  almost  to  have  forgotten  how  much  unassisted 
"Nature  can  do.    It  is  also  an  error,  but  too  common,  to  prize 
I  highly  the  learning  and  maxims  which  we  have  acquired  •  with  dif- 
I  ficulty ;  to  carry  the  speculations  of  the  closet  into  real  practice  : 
I  to  retain  the  prepossessions  imbibed  during  our  younger  years 
;  after  we  are  called  to  those  manly  duties  which  require  the  exer- 
icise  of  sober  judgment  and  plain  good  sense.    The  first  great  dif- 
ficulty we  feel  in  acting  with  a  just  reliance  on  our  own  good 
;  sense  is  that  of  believing  that  anything  usually  and  openly  prac- 
tised can  be  entirely  wrong ;  and  this,  again,  proceeds  from  our 
:iiot  knowing  from  what  weak  men,  or  from  what  trivial  occasions, 
many  established  opinions  and  practices  have  arisen.    This  once 
explained,  the  younger  part  of  the  Profession  would  find  nothing 
imposing  in  antiquity  or  authority,  and  would  trust  to  the  dictates 
of  that  ordinary  experience  and  plain  sense  which  is  above  all 
learning.    Let  us  turn,  then,  to  the  works  of  those  amongst  the 
moderns  who  have  studied  the  ancients,  prized  their  learning,  and 
adopted  their  maxims,  and  whose  artificial  practice  has  corrupted 
ours ;  surely  it  becomes  us,  if  not  to  reform  our  opinions,  at  least 
to  inquire  into  the  truth  of  them,  and  be  able  to  give  a  reason  for 

the  faith  that  is  in  us."*   

*  Principles  of  Surgery,  ed.  by  C.  Bell,  1826,  vol.  ii.,  p.  240. 
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Again,  in  the  expressive  language  of  a  recent  writer  on  "  Self- 
limited  Diseases/'*  "  it  is  difficult  to  view  the  operations  of  Nature 
divested  of  the  interferences  of  Art,  so  much  do  our  habits  and 
partialities  incline  us  to  neglect  the  former,  and  to  exaggerate  the 
importance  of  the  latter.  The  mass  of  medical  testimony  is  always 
on  the  side  of  Art.  Medical  books  are  prompt  to  point  out  the 
cure  of  disease.  Medical  journals  are  filled  with  the  crude  pro- 
ductions of  aspirants  to  the  cure  of  disease.  Medical  Schools  find 
it  incumbent  on  them  to  teach  the  cure  of  disease.  The  young 
student  goes  forth  into  the  world  believing  that  if  he  does  not 
cure  disease,  it  is  his  own  fault.  Yet,  when  a  score  or  two  of 
years  have  passed  over  his  heacj,  he  will  come  at  length  to  the 
conviction  that  some  diseases  are  controlled  by  Nature  alone.  He 
will  often  pause  at  the  end  of  a  long  and  anxious  attendance,  and 
ask  himself  how  far  the  result  of  the  case  is  different  from  what  it 
would  have  been  under  less  officious  treatment  than  that  which  he 
has  pursued;  how  many,  in  the  accumulated  array  of  remedies 
which  have  supplanted  each  other  in  the  patient's  chamber,  have 
actually  been  instrumental  in  doing  him  any  good  ?  He  will  also 
ask  himself  whether,  in  the  course  of  his  life,  he  has  not  had  occa- 
sion to  change  his  opinion,  perhaps  more  than  once,  in  regard  to 
the  management  of  the  disease  in  question,  and  whether  he  does 
not  even  now  feel  the  want  of  additional  light." 

Retarded  by  the  obstacles  adverted  to,  aud  by  the  fetters  of 
authority — borne  on,  nevertheless,  by  the  current  of  accumulated 
experience — clinical  observers,  for  the  most  part,  at  length  pro- 
fessed reliance  on  the  curative  power  of  Nature.  The  most  recent 
and  unqualified  acknowledgment  was  regarded  by  its  author  as 
"the  legacy"  he  bequeathed  to  his  younger  medical  brethren.  I 
allude  to  Sir  John  Forbes's  work,  entitled,  "  Nature  and  Art  in 
the  Cure  of  Disease." 

Why,  then,  should  I  advocate  the  existence  and  operation  of 
the  Restorative  Power  of  Nature  in  the  cure  of  Disease  ?  For  two 


*  Nature  in  Disease,  1859,  p.  39,  Jacob  Bigelow,  M.D. 
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reasons.  Firstly,  because,  acknowledged  by  all  theoreticallv, 
practically  this  Power  is  still  by  far  too  little  consulted,  if  not 
overlooked  or  opposed.  And,  secondly,  the  Power  of  Nature  to 
cure  diseases  and  injuries  has  not  hitherto  been  made  the  subject 
of  systematic  clinical  observation,  for  comparatively  little  is  known 
of  the  natural  course  and  tendency — the  natural  history  of  diseases 
and. injuries. 

I  therefore  purpose  now  bringing  together  such  a  body  of 
evidence  as  cannot  fail  to  establish,  not  only  the  existence  and 
operation  of  the  Restorative  Power,  but  to  identify  it,  also,  as  the 
immediate  foundation  of  the  leading  Principle  of  Therapeutics. 

In  the  first  place,  the  nature  of  this  Power  should  be  clearly 
defined.  The  power  by  which  restoration  is  effected  cannot  be 
identical  with  that  by  which  structures  and  their  functions  are 
maintained  only  in  the  healthy  state,  and  disease  prevented. 

The  Restorative  Power  is  manifested  in  all  those  nutritive  pro- 
cesses and  functional  actions  whereby  structures  and  their  func- 
tions, when  disorganized  and  disturbed,  are  recovered  to,  or  towards, 
a  healthy  state,  and  readjusted.  In  respect  to  the  recovery  of 
parts  injured,  it  may  be  termed  the  Reparative  Power. 

As  regards  this  latter,  Mr.  Paget  affirms  that  it  is  identical 
with  that  power  by  which  structures  are  maintained,  and  in  the 
particular  state  of  integrity  proper  to  the  time  of  life.  "  Thus, 
when  in  an  adult  animal  a  part  is  reproduced  after  injury  or  removal, 
it  is  made  in  conformity  not  with  that  condition  which  was  proper 
to  it  when  it  was  first  formed,  or  in  its  infantile  life,  but  with  that 
which  is  proper  according  to  the  time  of  life  in  which  it  is  repro- 
duced ;  proper,  because  like  that  which  the  similar  part  had,  at 
the  same  time  of  life,  in  members  of  former  generations.  In  the 
reproduction  of  the  foot  or  the  tail  of  the  lizard,  they  groAv,  as  it 
were,  at  once  into  the  full  dimensions  proper  to  the  part  according 
to  the  age  of  the  individual.  Spallauzani  expressly  mentions  this  : 
that  when  a  leg  is  cut  from  a  full-grown  salamander,  the  new  leg 
and  foot  are  developed,  as  far  as  form  and  structure  are  concerned, 
just  as  those  of  the  larva  were ;  but  as  to  size,  they  from  the  begin- 
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ning  grow  and  are  developed  to  the  proper  dimensions  of  the 
adult.  The  power,  therefore,  by  whieh  this  reproduction  is  ac- 
complished would  seem  to  be,  not  the  mere  revival  of  one  which, 
after  perfecting  the  body,  had  lapsed  into  a  dormant  state,  but  the 
selfsame  power  which,  before  the  removal  of  the  lirab,  was  oc- 
cupied in  its  maintenance  by  the  continual  mutation  of  its  par- 
ticles, and  is  now  engaged  with  more  energy  in  the  reconstruction 
of  the  whole.* 

Granting,  for  a  moment,  that  these  two  powers  are  identical, 
yet,  according  to  the  above  statement  on  which  this  conclusion  is 
grounded,  it  should  be  observed  that  the  dimensions  only  of  the 
part  destroyed  were  restored,  not  its  former  structure,  -which  re- 
tained that  of  the  embryonic  state.  If,  therefore,  the  reparative 
power  be  identical  in  its  nature  with  that  by  -which  structural  in- 
tegrity is  maintained,  it  certainly  falls  short  of  its  developmental 
productiveness.  Growth  or  size  only  is  reproduced,  but  not  the 
former  mature  condition  of  development. 

The  diflference  between  '  simple  uiaintenance'  and  '  restora- 
tion,^— in  the  sense  of  reparation,  is  most  clearly  seen  when 
structures  in  the  state  of  health  are  suddenly  damaged  and  their 
functions  abruptly  impaired. 

A  man  in  the  prime  of  life  and  of  mature  health  sustains  a 
compound  fracture  of  the  thigh-bone.  There  is  considerable  con- 
tusion also  of  the  surrounding  muscles,  but  the  main  artery  and 
nerves  have  escaped  laceration.  With  the  shock  of  injury  the 
pulse  is  immediately  subdued,  and  the  skin  speedily  becomes 
blanched  and  cold  as  collapse  ensues.  In  a  few  hours,  however, 
the  heart  has  regained  its  wonted  vigour,  and  the  pulse  is  now  full 
and  bounding:  this  'reaction'  at  length  declines,  and  the  bala^ice 
of  the  circulation  is  again  restored. 

The  fracture  having  been  reduced,  and  the  Avound  closed  with 
a  simple  pledget  of  wet  lint,  we  now  daily  perceive  the  restorative 
power  in  operation  to  unite  the  broken  bone,  and  this  process  of 


*  Surgical  Pathology,  1853,  vol.  i.,  p.  151-2. 
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reparation  may  possibly  be  conducted  to  complete  recovery  without 
any  interruption. 

In  such  a  case  the  restorative  power  is  operating  under  con- 
ditions most  nearly  resembling  those  of  health  ;  yet  surely  the 
reproduction  of  new  bone,  and  this  accompanied  by  disturbance 
in  some  degree  of  the  circulation  and  other  functions,  is  a  process 
unlike  the  molecular  renewal  of  bone  wasted  in  the  ordinary  course 
of  nutrition,  and  renewed  by  a  placid  circulation  of  the  blood. 

The  one  is  simply  the  maintenance  by  healthy  nutrition  of 
healthy  structure ;  the  other,  the  restoration  of  that  which  was 
lost. 

Nor  can  I  perceive  the  necessary  identity  of  the  reparative 
and  '  px'iraary  formative'  powers.  Original  development  and  growth 
from  the  embryonic  condition  is  one  process,  reproduction  another; 
and  their  structural  results  are  different. 

"There  is,"  writes  Mr.  Paget,  "in  every  considerable  process 
of  repair,  a  remaking  of  a  part ;  and  the  new  materials  assume 
the  specific  form  and  composition  of  the  part  they  replace,  through 
the  operation  of  no  other  or  otherwise  directed  force  than  that 
through  which  that  part  was  first  made.  For  in  all  grave  injuries 
and  diseases  the  parts  that  might  serve  as  models  for  the  repairmg 
materials  to  be  assimilated  to,  or  as  tissue-germs  to  develope  new 
structures,  are  lost  or  spoiled  ;  yet  the  eflTects  of  injury  or  disease 
are  recovered  from,  and  the  right  specific  form  and  composition 
are  regained."* 

But  here  also  the  processes  by  which  repair  is  effected  differ 
remarkably  from  those  of  original  development  and  growth.  The 
process  by  which  a  fractured  bone  is  united  differs  from  that  by 
which  the  bone  itself  was  first  formed.  The  degree  of  structural 
development  attained  is  also  different  and  inferior  in  all  cases  of 
reproduction.  New  bone  or  callus,  for  example,  is  less  perfect 
bone  than  the  original  portion  destroyed  by  fracture. 

Moreover,  assuming  that  parts  injured  arc  "lost  or  spoiled. 


*  Op.  cit.,  vol.  i.,  p.  151. 
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and  incapable  therefore  of  assimilating,  or  of  furnishing  the  germs 
of  new  tissues,  this  at  least  is  an  additional  fact  adverse  to  the 
identity  of  the  reparative  power  with  that  by  which  nutritive 
maintenance  is  accomplished.  The  power  by  which  reparation  is 
effected  cannot  reside  in  parts  that  are  lost  or  spoiled ;  yet  these 
very  parts  previously  maintained  themselves  by  their  inherent  power 
of  self-assimilation,  and  are  now  possibly  repaired. 

Passing  on  from  structural  reparation,  and  extending  our  view 
to  all  those  other  processes  and  functional  actions  which  indicate 
the  existence  of  a  general  power  of  restoration  prevalent  throughout 
the  living  body,  what  conclusion  as  to  its  nature  does  this  wider 
survey  of  Pathology  suggest?  The  distinctive  character  of  the 
Restorative  Power  becomes  even  more  apparent ;  and  such  will  be 
the  impression  unavoidably  conveyed  by  the  many  and  varied  in- 
stances of  its  operation  adduced  in  the  course  of  this  chapter. 

The  Restorative  Power — including  its  reparative  phase — with 
all  the  special  phenomena  of  its  operation,  could  never  have  been 
predicated  by  the  most  minute  and  extensive  knowledge  of  Phy- 
siology. The  idea  of  '  reparation/  for  example,  is  not  involved  in 
that  of  '  nutritive  maintenance,^  nor  in  that  of  '  growth^  or  increase 
of  quantity,  nor  in  that  of  '  development'  or  the  '  original  formation' 
of  structure.  The  production  of  structure  by  development  and 
growth  combined,  and  its  subsequent  maintenance,  would  not  and 
could  not  ever  lead  us  to  infer  the  existence  of  the  power  of  repro- 
duction, much  less  could  such  knowledge  enable  us  to  foresee  the 
processes  by  which  it  operates.  The  existence,  operation,  and 
resources  of  the  Restorative  Power  can  therefore  be  discovered 
and  appreciated  only  by  vigilantly  and  repeatedly  watching  its 
curative  agency — as  displayed  naturally  in  the  course  and  tendency 
of  injuries  and  diseases. 

Less  conclusive,  because  less  demonstrative,  are  certain  argu- 
ments of  an  inferential  character. 

This  species  of  indirect  evidence  is  abundantly  supplied  by  the 
learned  author  of  the  work  alreadv  mentioned.  Sir  John  Forbes 
takes  his  stand  on  arguments  such  as  these : — 


THE  RESTORATIVE  POWER.  755 

Firstly.  The  pathology  of  animals.— Wounds  of  wild  animals, 
even  of  the  most  desperate  kinds,  are  often  repaired  by  natural 
processes,  as  proved  by  post-mortem  examination  of  the  bodies  of 
these  animals  when  subsequently  killed  or  found  dead  in  their 
native  haunts.  Wild  animals  affected  with  epidemic  disease  of 
fatal  character,  more  frequently  recover  than  die;  and  all  those 
restored  to  health  must  have  been  restored  by  the  curative  power 
of  Nature  alone.  This  also  is  true  of  domestic  animals — horses, 
cattle,  sheep — when  no  treatment  was  employed. 

Secondly.  The  medical  history  of  savage  or  uncivilized  nations 
— as  reported  by  travellers  and  residents — shows,  that  of  the  dis- 
eases occurring  among  such  people,  the  greater  portion  which  have 
a  favourable  issue  (and  the  number  is  great)  must  owe  this  result 
entirely  to  the  inherent  power  of  the  body. 

In  other  cases,  where  some  kind  of  treatment  was  employed,  the 
recovery  could  not  he  ascribed  thereto.  Superstitious  charms,  inert 
herbs,  invocations,  sacrifices  to  various  deities,  witchcraft,  &c.,  could 
have  had  no  avail.     Nature  must  have  been  the  Physician. 

Thirdly.  The  order  of  Physicians  did  not  exist  among  many 
civilized  nations  through  a  considerable  period  of  their  history. 
Among  the  Israelites,  the  Greeks,  and  Romans,  for  a  long  time, 
the  treatment  of  diseases,  being  left  to  the  priests,  was,  generally 
speaking,  of  such  a  nature  as  could  hardly  have  had  any  beneficial 
influence. 

Even  in  the  school  of  Hippocrates  much  of  the  treatment 
•was  regiminal,  and  auxiliary  therefore  only  to  the  efforts  of 
'.  Nature. 

Yet  there  is  no  ground  for  supposing  that  the  mortality  from 
ordinary  or  extraordinary  diseases  was  much  greater  in  ancient 

times  than  now. 

Fourthly.  Isolated  individuals,  or  isolated  bodies  of  men,  have 
'been  attacked  with  disease  under  circumstances  in  which  no  medical 
aaid  or  medical  appliances  were  procurable,  and,  nevertheless,  have 
rrecovered;  for  example,  shipwrecked  mariners  thrown  upon  a 
^aavage  coast.  In  commercial  vessels  also,  without  surgeons,  re- 
^  3  c  2 
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covery  from  sickness  proceeds  under  Nature's  care,  or  in  spite  of 
the  heroic  treatment  employed  by  the  captain. 

Fifthly.  Inert  methods  of  treatment  are  followed  by  recovery. 

Sixthly.  Quack  methods  of  treatment  are  on  the  safe  side — 
inert.  HomcEopathy  is  of  this  kind,  and  yet  frequently  successful. 
Nature  alone  is  here  the  physician.  The  so-called  "  system"  itself 
is  virtually — do  nothing  medicinally  or  "  expectant/'  although  the 
aid  of  both  regimen  and  faith  is  surreptitiously  invoked. 

Seventhly.  The  most  opposite  methods  of  treatment  may  be 
equally  successful,  and  the  mortality  also  equal.  Witness  the  results 
of  the  same  epidemic  disease,  and  during  the  same  epidemic.  For 
example,  the  results  of  very  different  modes  of  treating  typhus, 
small-pox,  &c. 

In  all  such  cases  the  curative  power  of  Nature  can  alone 
account  for  equal  results  under  dissimilar  modes  of  treatment. 

Eighthly.  The  autocracy  of  Nature  in  the  cure  of  disease  and 
injury  is  supported  by  the  concurrent  testimony  of  a  large  section 
of  the  medical  profession,  including  many  of  its  senior  and  most 
distinguished  members. 

Sir  John  Forbes  thus  concludes  his  arguments : — "  that  of  all 
diseases  which  are  curable  and  cured,  the  vast  majority  are  cured 
by  Nature,  independently  of  Art ;  and  of  the  number  of  diseases 
that,  according  to  our  present  mode  of  viewing  things,  may  be  fairly 
said  to  be  curable  by  Art,  the  far  larger  proportion  may  be  justly 
set  down  as  cured  by  Nature  and  Art  conjointly.  The  number  of 
diseases  cured  entirely  by  Art  (of  course  I  omit  in  all  these  state- 
ments surgical  art),  and  in  spite  of  Nature, — in  other  words,  the 
number  of  cases  that  recover  and  would  have  died  had  Art  not 
interfered,  is  extremely  small." 

This  species  of  evidence  is  advantageously  followed  by  that  of 
a  less  general  and  more  demonstrative  character. 

The  actual  course  and  tendency  of  injuries  and  diseases  prove 
the  existence  of  the  Restorative  Power,  by  illustrating  its  operation 
in  various  nutritive  processes  and  functional  actions,  conducive  to 
the  repair  of  structure  and  the  readjustment  of  functions. 
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I  proceed,  therefore,  to  analyse  the  general  clinical  history  of 
natural  recovery  from  many  and  different  kinds  of  injury  and  disease, 
to,  or  towards,  the  healthy  condition,  structurally  and  functionally. 

First  in  order  may  be  taken  the  constructive  power  of  the 
materials  supplied  for  the  repair  of  injuries. 

Coagulable  lymph  and,  possibly,  blood  are  the  materials  em- 
ployed, and  their  constructive  power  is  exhibited  by  the  organization 
they  both  undergo  spontaneously. 

John  Huntei',  so  far  as  I  know,  first  advocated  the  possibility  of 
blood  undergoing  this  change ;  and  it  was  with  him  the  mode  of 
*  union  by  the  first  intention.'*  Subsequently,  the  organizability 
of  blood  was  disputed  by  Mr.  Traversf  and  other  observers.  Now, 
however,  it  is  amply  confirmed  by  the  microscopic  observations  of 
Zwicky,|  Paget,§  and  Dr.  W.  T.  Gairdner,||  not  to  mention  others. 

I  allude  to  observations  such  as  these : — the  organization  of 
blood  effused  in  serous  sacs,  particularly  in  the  arachnoid ;  of  clots 
in  veins  being  converted  into  fibrous  cords,  or  having  evinced  less 
constructive  power,  degenerating  into  phlebolithes ;  clots  forming 
distinct  tumours  in  the  heart  and  arteries ;  and  the  clot  above  a 
ligature  on  an  artery  becoming  part  of  the  fibrous  cord  which 
constitutes  the  impervious  portion  of  artery. 

Mr.  Paget  thus  estimates  the  function  of  blood  in  the  repair 
of  injuries : — 

1.  It  is  neither  necessary  nor  advantageous  to  any  mode  of 
healing. 

2.  A  large  clot,  at  all  exposed  to  the  air,  irritates  and  is 
ejected. 

3.  In  more  favourable  conditions,  the  effused  blood  becomes 
enclosed  in  the  accumulating  reparative  material;  and  while  this 
is  organizing,  the  blood  is  absorbed. 


*  Blood,  Inflammation,  and  Gunshot  Wounds,  P- l^^  -^'' 

t  Physiology  of  Inflammation,  and  the  Hcahng  Process.  1844,  p.  162. 

X  Die  Metamorphose  dcs  Thrombus,  1845. 

§  Surgical  Patiiology,  vol.  i.,  1853,  p.  174. 

II  Edinburgh  Monthly  Journal,  1851,  Oct.,  p. 
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Lastly,  it  is  probable  that  the  blood  may  be  organized  and 
form  part  of  the  reparative  material ;  but  even  in  this  case  it  pro- 
bably retards  the  healing  of  the  injury, 

Mr.  Paget  then  traces  the  process  of  organization  which 
coagulable  lymph  undergoes.  Fibro-cellular  or  connective  tissue 
is  formed,  but  in  either  of  two  different  ways,  or  by  both  pro- 
cesses of  development  simultaneously;  and  the  particular  mode 
of  lymph-development  is  determined  chiefly  by  the  circumstance 
of  exposure  or  not  to  the  air.  Lymph  effused  for  the  repair  of 
open  wounds  generally  developes  itself  into  fibro-cellular  tissue, 
through  nucleated  cells,  which  elongate  into  filaments ;  while  that 
effused  for  the  repair  of  subcutaneous  wounds  as  generally  de- 
velopes itself  into  this  tissue,  through  the  medium  of  nucleated 
blastema — by  the  nuclei  developing  themselves  into  fibres  (Heule), 
or  by  the  blastema  itself  undergoing  fibrous  transformation  (Paget). 

The  same  state  of  organization — fibrous  tissue — is  thus 
attained,  by  either  of  these  different  processes  of  self-development, 
or,  as  I  have  said,  by  the  association  of  both  in  some,  probably 
many,  instances  of  reparation. 

Coagulable  lymph  possessing  an  inherent  self-constructive 
power,  I  proceed  to  show  how  this  power  is  exercised  in  the  repair 
of  injuries. 

The  healing  of  Wounds  may  be  effected  in  one  or  other  of  four 
different  ways,  first  clearly  distinguished  by  Macartney,*  and  sub- 
ject to  certain  modifications ; — the  distinctions  be  drew  are  still 
tenable. 

First.  Immediate  union,  without  any  intervening  substance, 
such  as  blood  or  lymph.  (Union  by  the  first  intention,  and 
through  the  medium  of  blood — Hunter). 

Secondly.  Union  by  the  medium  of  coagulable  lymph,  or  a 
clot  of  blood — mediate  by  lymph  or  blood.  (Union  by  adhesion, 
or  adhesive  inflammation — Hunter.  Union  by  first  intention,  as 
now  commonly  understood.    Primary  adhesion — Paget). 


*  Innauimaliou,  1838,  p.  48. 


THE  RESTORATIVE  POWER. 


759 


Thirdly.   Reparation  by  suppurative  granulations. 
Fourthly.   Healing  under  a  scab.     (The  modelling  process  of 
Macartney  ?) 

Each  of  these  processes  of  healing  claims  some  further  notice, 
in  reference  to  the  power  of  reparation  indicated  thereby. 

'  Immediate  union'  is  effected  only  under  certain  circumstances. 
Incised  wounds  will  thus  unite  when  the  cut  surfaces  are  imme- 
diately replaced  in  close  contact,  so  that  no  substance  of  any  kind 
intervenes.  The  blood  itself  is  pressed  out  of  the  wound,  the 
divided  blood-vessels  and  nerves  are  brought  into  perfect  contact, 
and  reunion  ensues  by  the  opposed  surfaces  simply  growing 
together.  This  process  of  repair  is  very  speedy.  It  will  take 
place  in  two  or  three  days ;  possibly  in  almost  as  few  hours.  No 
intermediate  substance  exists  in  a  wound  thus  healed ;  conse- 
quently no  cicatrix  or  mark  remains.  Nature  undertakes  and  may 
accomplish  the  immediate  union  of  any  incised  wound,  irrespective 
of  its  extent,  provided  only  the  conditions  mentioned  are  fulfilled. 

'  Mediate  union'  by  coagulable  lymph  is  effected  through  the 
formation  of  nucleated  cells,  which  develope  themselves  into  fibres, 
this  fibrous  or  fibro-cellular  texture  constituting  the  medium  of 
union.  Adhesion,  therefore,  is  said  to  take  place  in  such  case; 
for  the  opposed  surfaces  of  the  wound  are  rejoined  by  an  in- 
termediate substance.  But,  as  Mr.  Paget  remarks  of  this 
mode  of  union,  it  is  less  desirable  than  the  immediate;  the 
formation  of  lymph  or  exudation  cells  being  a  process  so  indefi- 
nitely separated  from  that  of  pus-cells,  that  union  thereby  is  much 
more  likely  to  pass  into  suppuration  than  any  process  in  which  no 
lymph  is  formed  ;  then  again,  it  is  probably  not  so  speedy  in  most 
cases  ;  and  finally,  if  accomplished,  it  is  not  so  close,  a  scar  there- 
fore always  remaining  by  the  organization  of  the  new  intervening 

SulDSt)  3,1106 

<  Reparation  by  suppurative  granulations'  is  that  process  by 
which  all  other  than  incised  wounds  are  healed. 

Hemorrhage  ceases,  and  the  local  circulation  is  suspended.  A 
thin  coagulable  lymph  oozes  from  the  surface.   This  orgamzes  itself 
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into  a  fibrinous  film,  in  which  is  imbedded  an  abundance  of  white 
corpuscles  of  the  blood.  But  the  influence  of  '  texture^  in  regu- 
lating the  effusion  is  clearly  seen ;  for  scarcely  any,  if  any,  lymph, 
is  yielded  by  fat  or  bone.  Otherwise,  the  whole  surface  of  the 
wound  becomes  glazed  over.  Then  follows  a  period  of  inaction, 
lasting  from  one  day  to  ten,  or  more ;  and  varying  with  each 
particular  texture  in  the  wound.  Concurrently,  however,  the 
same  fluid  continues  to  ooze,  and  the  film  to  slowly  increase  in 
thickness,  so  that  at  length  the  surface  is  covered  with  a  yellowish- 
white  layer  of  buffy  coat.  This  period  of  repose  is  aptly  named 
by  Mr.  Paget  "  the  brooding  time  for  either  good  or  evil."  The 
healing  may  proceed  underneath  the  film  of  lymph,  and  be  soon 
completed;  or  granulations  begin  to  form  when  the  broodiug  time 
is  about  to  terminate. 

A  distinct  afflux  of  blood  more  than  restores  the  circulation 
around  the  wound.  Inflammation  has  supervened,  and  it  an- 
nounces the  commencement  of  reparation  by  suppurative  granu- 
lations. Then,  the  organizable  material  or  lympli  is  effused, 
out  of  which  granulations  are  formed.  This  lymph  mingles 
with  or  displaces  that  which  hitherto  glazed  the  wound.  It 
undergoes  the  process  of  organization  already  described — namely, 
self-development  into  fibrous  or  fibro-cellular  tissue.  The  deepest 
cells  are  most  advanced;  they  elongate  themselves  nearly  into 
filaments :  the  superficial  ones  remain  in  a  rudimental  state, 
or  along  the  margin  of  the  granulating  surface,  and  acquii'e  the 
character  of  epithelial  cells.  Blood-vessels  shoot  up  from  below; 
but  I  shall  recur  to  them  presently.  Nerves  and  lymphatics  do 
not  apparently  enter  the  substance  of  granulations. 

Such  being  their  minute  structure,  they  arise,  if  healthy,  in 
the  form  of  small  conical  papillae,  having  a  glistening  red  colour, 
when  free  of  pus. 

But  the  formation  and  growth  of  granulations  are  determined 
by  the  particular  textures  constituting  the  surface  of  the  wound. 
Skin  and  muscle  are  soon  overspread ;  fat  and  bone  are  compara- 
tively barren,  and,  for  a  longer  time,  remain  bare. 
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The  various  appearances  which  granulations  assume  by  disease 
are  contingeucies  unconnected  with  the  process  of  formation  and 
the  reparative  power  evinced. 

This  process  of  repair  is  effected  by  suppurative  granulations, 
and  the  relation  of  pus  thereto  would  appear  to  be  twofold.  The 
cells  of  pus  are  either  degeneratCj  or  ill-developed,  granulation-cells. 
Regarded  as  these  cells  in  a  degenerate  state,  pus  represents  the 
superficial  portion  of  organized  granulation-matter,  which  having 
already  lived  its  time,  passes  away,  just  as  epithelial  cells  disinte- 
grate, and  detach  themselves  from  the  skin  or  mucous  membrane. 
Regarded  as  ill- developed  granulation-cells,  pus  represents  only 
the  superfluous  portion  of  organized  granulation-matter,  which 
has  never  reached  maturity.  This  latter  is,  I  suspect,  the  chief 
relation  of  pus  to  the  granulating  process.  Consequently,  we  are 
not  surprised  to  observe  that  pus-cell  formation  ceases  when  the 
granulations  gain  the  level  of  the  sldn.  The  chasm  being  now 
filled  up,  no  more  orgauizable  material  is  needed. 

Possibly,  in  the  course  of  reparation,  granulating  surfaces  meet 
together ;  when,  if  the  granulations  be  healthy,  and  are  retained 
in  easy  contact,  they  coalesce.  This  disposition  of  granulations  to 
unite  was  noticed  by  Hunter.*  It  is  accomplished  by  the  same 
process  of  organization  as  that  of  primary  adhesion  :  the  develop- 
ment of  fibres  from  nucleated  cells,  and  the  interchange  of  blood- 
vessels through  this  medium  of  communication.  For  the  sake  of 
nominal  distinction  only,  Mr.  Paget  proposes  to  designate  the 
union  of  granulations  '  secondary  adhesion.' 

Whether  by  the  development  and  growth  of  granulations  from 
the  bottom  of  a  wound,  or  occasionally  by  adhesion  in  the  course 
of  their  progress,  the  breach  is  repaired.  But  ere  the  skui-level  is 
thus  attained,  another  supplemental  force  comes  into  operation. 
The  granulations  contract,  slowly  yet  surely,  so  as  to  effectually 
bring  down  the  marginal  skin  to  their  own  level,  and  diminish 
the  area  of  the  open  sore.     This  contractile  force  continuing 


*  Works,  vol.  111.,  I 


m. 


762 


PRINCIPLES  OF  SURGERY. 


day  by  day,  lessens  tlie  extent  of  new  skin  required,  while  the 
granulations  apparently  rise  to  the  surface.  Partly  therefore 
by  their  actual  growth,  and  partly  by  the  constant  exercise  of 
their  contractile  force,  granulations  and  skin  at  length  become  even. 

Then  cicatrization  commences,  its  purpose  being  to  cover  the 
granulations  with  skin. 

The  marginal  skin  acquires  a  paler  tint,  and  a  bluish-white 
line  appears  in  advance,  and  still  advancing,  over  the  granulations, 
around  the  circumference  of  the  sore.  It  is  new  skin,  covered 
with  new  cuticle.  In  some  cases,  the  marginal  granulations  are 
not  the  seat  of  cicatrization.  The  new  skin  forms  in  detached 
spots  on  the  surface  of  the  sore,  which  is  thus  beset  with  little 
islands  of  skin.  Eventually,  in  either  or  both  ways,  the  whole 
surface  presents  one  cicatrix  or  scar ;  the  process  of  cicatrization 
is  completed. 

When  newly-formed,  healthy  cicatrix-tissue  is  thin,  has  a  red, 
stretched,  shining  aspect,  and  is  not  so  supple  and  elastic  as  true 
skin,  it  is  also  depressed,  sometimes  elevated,  but  always  less 
moveable.  The  scar  itself  contracts  for  a  long  while  and  with 
considerable  force,  especially  after  burns,  and  acquires  a  pearly- 
white  colour. 

These  physical  characters  change  somewhat  with  the  lapse  of 
time;  for  cicatrix-tissue  gradually  approximates  to  the  structure 
and  appearance  of  healthy  skin;  while  the  new  subcutaneous 
cellular  texture — by  which  the  scar  was  at  first  bound  down — 
relaxes  its  hold.  The  cicatrix  more  and  more  resembles  true  skin 
— is  supple,  elastic,  and  moveable  as  a  part  of  the  integument. 
Nature  has  healed  and  almost  effaced  the  wound. 

'  Healing  under  a  scab'  ranks  higher,  in  respect  of  its  result, 
than  that  by  suppurative  granulations.  Open  wounds,  and  super- 
ficial burns,  may  heal  in  either  way.  But  the  cicatrix  formed 
under  a  scab  more  nearly  resembles  the  natural  textures,  and  being 
also  less  contractile,  is  less  disfiguring.  Yet  the  process  of  healing 
in  this  way  is  more  liable  to  miscarry.  Infiaraniation  is  apt  to 
supervene,  and  discharge  accumulating  under  the  scab,  the  healing 
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process  is  agaiu  and  again  delayed,  or  recommenced.    No  such 

impediment  interrupts  the  progress  of  suppurative  granulations,  

or  the  course  of  an  open  sore. 

The  scab  itself  is  formed  of  dried  blood,  lymph,  or  pus ;  but 
the  precise  nature  of  the  reparative  process  underneath  is  concealed 
from  our  view.  So  far — observes  Mr.  Paget — as  one  can  discern 
■with  the  naked  eye,  the  wounded  surface  forms  only  a  thin  layer 
of  cuticle  on  itself ;  no  granulations,  no  new  fibro-cellular  tissue, 
appear  to  be  formed  ;  the  raw  surface  merely  skins  over,  and  it 
seems  to  do  so  uniformly,  not  by  the  progressive  formation  of 
cuticle  from  the  circumference  towards  the  centre,  as  is  usual  in 
open  wounds.* 

Healing  by  the  *  modelling  process'  is  somewhat  similar.  It 
takes  place  under  a  scab  or  protective  film.  But  that  "  natural 
growth  "  of  textures  proper  to  the  part,  by  which  it  was  said  to  be 
remade  or  remodelled,  and  which  was  thought  to  be  the  special 
and  characteristic  feature  of  the  modelling  process,  is  probably 
only  the  growth  of  granulations,  without  suppuration,  because  not 
exposed  to  the  air. 

This  mode  of  healing,  like  the  last,  is  often  witnessed  in  the 
wounds  of  animals.  Macartney  first  described  its  characters,  and 
I  state  them  on  his  authority. 

"The  pain  arising  from  the  injury  soon  ceases.    No  tumefac- 
tion ensues,  separating  the  edges  of  the  wound  ;  and  its  surfaces 
are  not  only  disposed  to  lie  in  contact,  but  even  to  approach  each 
other  so  much,  that  they  cauuot  be  kept  asunder  by  mechanic 
restraint ;  there  is  therefore  no  necessity  for  the  effusion  of  lymph; 
and  as  there  is  no  cavity  to  be  filled  up,  granulations  are  not  formed. 
•The  surfaces  of  the  wound,  although  they  come  into  contact,  do 
not  unite  by  vessels  shooting  across ;  they  are  smooth,  red,  and 
■  moistened  with  a  fluid,  which  is  probably  serum,  and  present  the 
1  appearance  of  one  of  the  natural  mucous  surfaces  of  the  body. 
If  any  parts  have  been  killed  by  the  injury,  they  are  detached 


*  Lectures,  vol.  i.,  p.  227. 
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by  simply  as  mucli  interstitial  absorption  as  may  be  si^fficient  to 
set  them  free.  The  wound  is  finally  healed  by  the  same  means 
which  determine  the  shape  of  the  natural  parts  of  the  body.  It 
gradually  diminishes  in  extent  until  obliterated ;  or  it  may  be 
cicatrized  before  the  surfaces  are  abolished^  after  whicb  the  same 
process  of  natural  growth  goes  on.  until  no  part  of  the  original 
wound  remains.  The  cicatrix  which  succeeds  the  cure  of  injury 
by  this  modelling,  or  growing  process,  is  small,  pliant,  free  from 
callous  adhesions  to  the  parts  underneath,  and  morbid  sensa- 
tions, that  so  often  belong  to  cicatrices,  which  have  for  their  bases 
deposits  of  lymph,  or  the  new-formed  structures,  called  granula- 
tions. 

"  When  the  modelling  process,  or  cure  by  natural  growth,  goes 
on  perfectly,  there  is  no  inflammation  in  the  part,  and  the  patients 
are  so  entirely  free  from  all  uneasy  sensations,  that  I  (Macartney) 
have  known  instances  of  their  being  ignorant  of  the  real  site 
and  extent  of  the  injury  until  they  had  examined  the  part  with 
their  hand,  or  seen  it  in  a  looking-glass. 

"  It  might  be  anticipated,  that  as  this  mode  of  reparation  bears 
so  sti'ong  a  resemblance  to  the  natural  formation  and  development 
of  parts,  it  is  the  slowest  mode ;  but  this  is  of  little  account,  when 
compared  with  its  great  advantage  in  being  unattended  with  pain, 
inflammation,  and  constitutional  sympathy,  and  leaving  behind  it 
the  best  description  of  cicatrix.  It  constitutes  the  nearest  approach, 
in  the  higher  classes  of  animals,  to  the  regenerative  power  exhibited 
by  some  of  the  inferior  tribes."* 

Hitherto  I  have  described  the  various  processes  by  which 
wounds  heal  with  the  view  only  of  illustrating  the  operation  of  the 
Reparative  Power.  The  resources  of  this  power  arc  manifested  in 
the  healing  of  wounds  under  circumstances  of  diflSiculty  or  com- 
plication. The  healing  of  wounds  in  difierent  regions  of  the 
body  exhibits  these  resources. 

Wounds  of  the  head  are  prone  to  heal  in  healthy  subjects, 
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althougli  the  lesions  themselves  be  most  extensive,  and  the  muti- 
lation most  destructive  of  texture.  One  such  example  is  narrated 
at  p.  703.  Another,  and  more  remarkable,  exemplification  of 
healing  power  will  now  suflB.ce. 

A  man  was  brought  to  the  Royal  Free  Hospital  in  the  year  1862, 
having  fallen  from  the  box-seat  of  a  van,  and  pitched  on  the  right 
side  of  his  head.  He  was  faint,  but  without  any  symptoms  of 
concussion  of  the  brain.  The  whole  of  the  integument  belonging 
to  the  right  half  of  the  skull  was  torn  oflF,  and  hung  as  a  flap  over 
the  face.  The  peduncle  of  this  flap  extended  from  the  external 
angular  process  of  the  frontal  bone  to  the  nasal  eminence ;  so  that 
it  was  connected  only  by  this  limited  portion  of  integument. 
The  temporal  muscle  was  detached  entirely  down  to  the  zygoma, 
and  lay  in  the  flap,  full  of  grit.  The  corresponding  portion  of  skull 
was  so  entirely  bare  of  periosteum,  that  I  could  plainly  see  the 
numerous  foramina  in  the  temporal  bone,  from  which  small 
(fibrous)  processes  of  this  membrane  had  been  toi'n,  when  it  was 
peeled  ofl".  Below  the  zygoma,  the  upper  half  of  the  masseter 
muscle  was  exposed. 

I  removed  the  temporal  muscle,  and  replaced  the  flap  of 
integument.  It  united  by  adhesion  throughoiit  its  whole  extent, 
excepting  over  the  zygoma  and  masseter  muscle.  There,  healthy 
granulations  sprang  up,  and,  by  their  growth,  apparently  incorpo- 
rated the  portion  of  temporal  muscle  beneath  the  zygoma.  Not 
one  unfavourable  symptom  occurred  in  the  course  of  healing, 
excepting  a  heavy  aching  pain,  now  and  then,  over  the  temporal 
and  parietal  bones.  The  parts  entirely  united,  and  the  granula- 
tions  below  the  zygoma  cicatrized  soundly.  The  only  obvious 
disfigurement  then  was  the  remarkably  flattened  appearance  of  the 
right  side  of  the  head,  occasioned  by  the  absence  of  the  temporal 

muscle — a  bulky  one. 

Four  indications  of  strong  reparative  power  were  evinced  by 
the  progress  of  this  interesting  case-namely,  union  by  adhesion  of 
nearly  the  whole  flap  of  integument,  although  ill-supplied  with 
blood  through  its  narrow  peduncle  ;  union  of  the  integument  and 
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bare  bone,  without  any  exfoliation ;  union  of  the  cartilaginous  por- 
tions of  the  ear ;  and  lastly,  the  formation  and  growth  of  granu- 
lations, and  the  course  of  cicatrization  over  the  masseter  muscle, 
although  from  time  to  time  displaced  by  movements  of  the  jaw. 

Passing  from  wounds  of  the  head  to  those  of  the  thorax,  we 
observe  in  the  healing  of  penetrating  wounds  equally  unequivocal 
evidence  of  the  curative  efficacy  of  Nature  under  circumstances 
of  difficulty  and  complication.  A  penetrating  wound  of  the  chest, 
involving  the  lung,  exhibits  the  same  strong  disposition  to  heal. 
The  thorax  has  been  actually  transfixed,  and  yet  the  whole  track 
of  the  wound  has  healed  kindly.  One  such  instance  occurred  in 
the  person  of  a  sailor,  whose  case  is  recorded  in  the  catalogue  of 
the  Museum  of  the  Royal  College  of  Surgeons.  I  had  an  oppor- 
tunity of  examining  this  man  many  years  after  the  accident. 
He  was  then  iu  good  health,  and  without  thoracic  inconvenience 
of  any  kind.  I  communicated  the  particulars  of  the  examination 
I  made  to  the  "  Lancet "  (about  1859),  the  exact  date  of  which, 
however,  I  cannot  find.  Another  case  of  thoracic  transfixion  by 
the  shaft  of  a  chaise,  followed  by  recovery  of  eleven  years'  dura- 
tion, is  also  to  be  found  in  the  same  Museum. 

But  the  healing  of  a  penetrating  wound  which  involves  the 
lung  teaches  more  than  the  efficacy  of  the  Eeparative  Power.  We 
observe  also  how  the  resources  of  this  power  are  specially  adapted 
to  meet  and  overcome  adverse  circumstances. 

A  penetrating  wound  of  the  chest,  involving  the  lung,  is  in 
this  predicament : — the  lung  falls  collapsed  after  a  few  inspirations 
have  inflated  the  pleura,  and  lying  in  this  state  beyond  the  reach 
of  art,  air  and  blood  might  continue  to  escape  from  the  lung- 
wound  into  the  cavity  of  the  pleura,  thus  further  embarrassing  the 
respiration  and  encouraging  hemorrhage.  But  with  collapse  of  the 
lung  there  is  safety.  The  pleural  bag  being  fully  distended  with 
air,  remains  so,  if  only  the  external  flesh-wound  be  closed,  and 
accurately  compressing  the  lung,  as  an  air-tight  cushion,  precludes 
any  further  escape  of  blood  or  air  from  the  rent  in  the  lung.  Col- 
lapsed and  inactive,  therefore,  as  this  organ  is,  the  pulmonary 
pleura  is  also  at  rest.    Healing  of  the  rent  by  adhesion  speedily 
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ensues,  and  is  facilitated  by  the  strong  disposition  of  the  (pulmo- 
nary) membrane  to  throw  out  coagulating  lymph  under  the 
slightest  irritation.  Thus  the  smallest  wound  of  the  lung  having 
arrested  the  expansion  of  this  organ,  the  inflated  pleura  serves  as  a 
compress  to  stop  hemorrhage  and  any  further  escape  of  air;  the  rent 
in  the  pulmonary  pleura  is  also  at  rest,  and  strongly  disposed  to 
adhere  and  unite  by  virtue  of  the  reparative  material  being  so  readily 
supplied.  Surely  this  compress  almost  immediately  placed  over  a 
wounded  part,  itself  beyond  the  reach  of  art,  this  rest  of  that 
part,  and  this  strong  disposition  to  heal  in  an  emergency,  are  so 
many  adequate  and  beneficent  resources  of  the  reparative  power. 

They  were  first  clearly  explained  by  John  Bell,*  who  also 
showed  how,  by  analogous  resources,  penetrating  wounds  of  the 
abdomen,  involving  the  viscera,  are  safely  healed.  That  the 
abdominal  viscera  are  equably  and  adequately  supported  as 
a  whole  by  the  action  of  the  abdominal  muscles,  resisted  by 
the  diaphragm ;  the  viscera,  therefore,  are  severally  retained  in 
position,  and  move  much  less,  relatively  to  each  other,  during 
life,  than  would  appear  from  their  looseness,  as  seen  after  removal 
of  the  abdominal  walls.  Consequently,  wheu,  by  a  penetrating 
wound,  any  portion  of  bowel,  for  example,  is  opened  and  threatens 
to  protrude,  the  abdominal  muscles  still  exercising  their  wonted 
upward  pressure,  tend  to  close  the  aperture  (in  the  bowel),  thus 
precluding  the  escape  of  feeces  and  blood.  Even  more  is  accom- 
plished by  this  resource.  For  the  relative  position  of  the  viscera 
being  still  nearly  retained  by  the  external  pressure  is  a  provision 
by  which  the  wounded  bowel  remains  as  nearly  at  rest  and  adjusted 
I  to  the  external  wound.  Lastly,  the  strong  disposition  of  the  peri- 
itoneeum  to  exude  coagulating  lymph  comes  into  operation  as  that 
provision  by  which  the  two  wounds  are  speedily  united,  thus 
closing  the  breach  and  triumphantly  completing  the  efforts  of  the 
.reparative  power.  Or  should  this  most  perfect  intention  be  not 
tfully  realized,  then  at  least  the  open  bowel  remains  favourably 
iplaced  by  adhesive  contact  with  the  external  wound,  allowmg  free 
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vent  to  fsecal  matter.  To  speak  paradoxically,  an  '  artificial  anus' 
is  made. and  finished  by  Nature  alone. 

The  repair  of  Fracture  displays  most  conspicuously  the  un- 
bounded resources  of  the  Reparative  Power.  So  manifold,  indeed, 
is  its  adaptation  to  the  peculiar  .circumstances  and  exigencies  of 
each  case,  that  I  shall  select  the  typical  process  only  or  chiefly, 
whereby  the  fracture  of  a  long  bone  is  repaired. 

Omitting  any  consideration  of  the  damage  done  to  the  sur- 
rounding soft  textures  and  the  disposal  of  the  extravasated  blood, 
as  not  essentially  connected  with  the  question  of  '  fracture -union,' 
it  is  necessary  to  bear  in  mind  the  precise  kind  of  injury  about  to 
be  repaired. 

When  a  long  bone  is  broken,  its  medullary  web — endosteura — is 
torn,  and,  in  most  instances,  completely  across ;  but  the  periosteum 
is  rarely  much  damaged.  "  It  is  seldom  stripped  off  the  broken 
ends.  Commonly  it  is  cleanly  rent  across  at  the  same  level  as 
the  bone  is  broken,  and  maintains  its  close  union,  having  only  its 
fi.bres  somewhat  frayed  or  pulled  from  their  natural  direction. 
Sometimes,  indeed,  it  remains  entire,  even  in  extensive  fractures ; 
and  in  this  case,  thickening,  it  contributes  to  the  security  of  the 
repair  of  the  injury."  This  integrity  of  the  periosteum  is  an  im- 
portant fact  on  the  authority  of  Mr.  Paget,*  to  whose  special 
observations  I  am  also  indebted  for  the  particulars  of  the  super- 
vening process  of  repair,  which  is  briefly  as  follows  : — 

Inflammatory  lymph,  in  small  quantity,  is  first  exuded  round 
about  the  seat  of  fracture,  infiltrating  the  neighboiu'ing  textures, 
"so  that  the  cellular  tissue  in  and  near  the  seat  of  injury  appears 
more  succulent  than  natural,  being  infiltrated  with  a  serous-lookiufl 
fluid,  in  which  are  cells  like  those  of  granulations  or  lymph."  \ 

But  inflammatory  lymph  is  apparently  incompetent  to  unite 
the  fracture.  The  swelling  caused  partly  by  this  lymph  and  partly 
by  the  blood  extravasated — which  is  chiefly  subcutaneous — subsides 
gradually.     No  more  inflammatory  lymph  is  exuded,  in  most 


*  Surgical  Pathology,  1853,  vol.  i.,  p.  2'1'1. 
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iinstances,  after  the  second  or  third  day.  There  follows  a  period  of 
i inactivity,  of  uncertain  duration,  but  which  in  the  adult  is  rarely 
Hess  than  one  week,  or  more  than  two.  Then  the  proper  repara- 
ttive  material  begins  to  flow. 

In  the  human  species,  and  when  the  fracture  is  neither  dis- 
tturbed  much  nor  the  bone  diseased,  this  ossifying  lymph  is  depo- 
ssited — not,  however,  abundantly — between  the  fractured  ends  of 
Ibone,  supposing  them  to  be  in  apposition.  The  reparative  lymph, 
tthus  placed,  constitutes  a  thin  layer,  limited  only  to  the  area 
Ibetween  the  fragments,  and  not  extending  beyond  in  any  direction 
cotherwise  than  as  a  slight  marginal  fringe  externally,  and  less  so 
vwithin  the  medullary  canal.  It  is  as  if  the  fractured  end  of 
eeither  portion  of  bone  had  been  impressed  upon  the  soft  material 
iinterposed  between  them,  and  the  two  ends  meeting  in  apposition, 
Uiad  squeezed  out  the  superfluous  matter  around  the  area  of  com- 
fpression ;  just  as  a  stamp  or  seal,  impressed  on  soft  sealing-wax, 
eexpels  a  small  marginal  quantity  from  between  the  seal  and  paper; 
iin  other  words,  there  is  an  interposed  layer  of  lymph,  eventually 
fforming,  when  ossified,  an  '  intermediate'  callus,  but  little  or  no 
external'  or  'internal'  callus.  The  two  fractured  ends  of  bone 
aare  united  by  a  process  analogous  to  'primary  adhesion;'  for 
Mature  requires  no  more  than  an  interposed  layer  of  lymph,  and 
aaccordingly  no  more  is  supplied  than  this  modicum  of  organizable 
raiaterial.  Such  is  the  mode  of  union  by  the  normal  process  of 
repairing  fracture  in  the  human  species.  And  it  is  remarkable 
tto  observe  how  unexceptionally  this  limited  amount  of  organizable 
material,  forming  only  an  intermediate  callus,  is  supplied,  even 
when  the  fractured  ends  of  bone  are  not  in  apposition,  but  dis- 
Fplaced  so  as  to  overlap.  In  such  case,  the  callus  is  interposed  be- 
ttween  the  overlying  portions  of  compact  bone.  Nature  still  works 
mpon  the  same  plan,  but  with  that  degree  of  deviation  which  is 
aabsolutely  necessary  to  firmly  unite  the  fragments  when  thus  dis- 
pplaced.  The  organizable  material  is  still  interposed  only  between 
tthe  adjacent  surfaces  of  bone  ;  but  it  is  interposed  more  abundantly 
^wherever  the  strongest  union  is  wanted  ;-"  wherever  would  be  the 
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weak  part  if  unhealed,  there  is  the  new  material  placed,  in  quantity 
as  well  as  in  position  just  adapted  to  the  exigencies  of  the  case,  and 
restoring,  as  much  as  may  be,  the  original  condition  and  capa- 
cities of  the  bone."    No  external  or  internal  callus  is  formed. 

Should,  however,  this  process  of  union  be  disturbed  by  re- 
peated movement  of  the  fragments,  or  should  it  be  perverted  by 
disease  of  the  bone  itself;  then,  indeed,  the  reparative  process 
resembles  that  by  which  bones  of  the  lower  animals  are  commonly 
united.  It  was  this  process  which  was  traced  experimentally  by 
Dupuytren,  and  by  other  observers  of  experiments  on  animals, 
and  which  has  been  erroneously  imported  into  surgical  works  as 
if  applicable  to  the  human  species,  and  as  if  the  pathology  of  man 
in  this  and  other  instances  of  supposed  resemblance  were  the 
counterpart  of  animal  pathology.  But  it  is  only  when  coerced  by 
similar  circumstances  the  pathological  condition  of  the  human 
body  temporarily  resembles  that  of  an  animal — itself  not  remote 
in  the  scale  of  organization ;  that  then,  for  a  time,  disease  or 
injury  assumes  a  somewhat  similar,  or  analogous,  course  and 
tendency. 

Thus,  in  the  event  of  a  fractured  limb  being  subjected  to 
movements  repeatedly,  as  the  limb  of  a  dog  might  be  without  the 
protection  of  splints;  Nature,  ever  provident,  soon  forms  a  splint 
in  the  shape  of  an  external  callus,  or  bony  clasp,  around  the  seat 
of  fracture ;  and,  moreover,  an  internal  callus,  or  splint,  within 
the  medullary  canal.  The  same  assistance  is  also  given  when  the 
bone,  being  diseased,  is  indisposed  to  form  an  adequate  interme- 
diate callus.  But  the  callus  placed  in  either  of  these  situations 
is  only  temporary  or  provisional.  The  lymph  deposited  speedily 
undergoes  ossification,  and  either  callus  is  formed  some  time  before 
the  intermediate  or  permanent  (definitive)  one  begins  to  ossify. 

"  Ossification  of  the  ensheathing  (external)  callus  is  accom- 
plished chiefly,  or  solely,  by  outgrowth  of  bone  from  the  frag- 
ments on  which  it  is  placed.  Here,  also,  the  same  method  of 
progress  is  observed,  in  that  the  formation  of  new  bone  extends 
gradually  towards  that  part  of  the  callus  which  exactly  corrc- 
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spends  with  the  plane  of  the  fracture.  This  part  of  the  calhis 
is  last  ossified ;  but  at  length,,  its  ossification  being  complete,  the 
fragments  are  combined  by  and  within  a  sheath,  or  ferrule,  of  new 
bone.  The  internal  callus,  ossifying  at  about  the  same  time,  con- 
solidates the  cancellous  tissue  of  the  fragments,  and  at  a  later 
period  unites  them.    The  walls  remain  still  longer  disunited."* 

What  are  the  minute  structural  changes  whereby  the  reparative 
lymph,  wherever  placed — intermediately,  externally,  or  internally 
— is  developed  into  bone,  or  callus  ?  A  nucleated  blastema  is  its 
first  phase,  which,  in  turn,  developes  itself  into  fibrous  tissue,  as 
already  explained  in  respect  of  subcutaneous  wounds.  This  fibrous, 
or  fibro-cellular,  tissue  ossifies.  Or,  the  lymph  may  deviate  from 
its  usual  order  of  development,  by  passing  at  once  into  the  struc- 
tural condition  of  nearly  perfect  cartilage,  and  this  ossifies.  Pos- 
sibly it  assumes  a  structure  intermediate  between  the  fibrous  and 
cartilaginous.  "  In  either  case,  ossification  may  ensue  when  the 
previous  tissue  is  yet  in  a  rudimeutal  state,  or  may  be  delayed  until 
the  complete  fibrous  or  cartilaginous  structure  is  first  achieved." 

"  The  new  bone,  through  whichever  mode  it  is  formed,  appears 
to  acquire  quickly  its  proper  microscopic  characters.  Its  cor- 
puscles, or  lacunae,  being  first  of  simple  round  or  oval  shape,  and 
then  becoming  jagged  at  their  edges,  subsequently  acquire  their 
canals,  which  appear  to  be  gradually  hollowed  out  in  the  pre- 
formed bone,  as  minute  channels  communicating  with  one  or 
more  of  the  lacuna.  The  laminated  canals  for  blood-vessels  are 
later  formed.  At  first,  all  the  new  bone  forms  a  minutely  can- 
•  cellous  structure,  which  is  light,  spongy,  soft,  and  succulent,  with 
a  reddish  juice  rather  than  marrow,  and  is  altogether  hke  foetal 
bone  in  its  first  construction.  But  this  gradually  assimilates 
itself  to  the  structure  of  the  bone  that  it  repairs ;  its  outer  por- 
tion assuming  a  compact  laminated  structure,  and  its  mner  or 
central  portion  acquiring  wider  cancellous  spaces,  and  a  more  per- 
fect medulla.     It  acquires  also  a  defined  periosteum,  at  first  firm, 


*  Op.  cit.,  p.  768. 
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thin,  and  distinctly  lamellar,  and  gradually  assuming  toughness 
and  compactness."* 

Resuming  the  visible  changes  seen  in  the  repair  of  fractures, 
it  is  truly  admirable  to  observe  how  skilfully  any  superfluous 
reparative  material  now  organized  is  removed,  so  as  to  remodel  or 
fashion  off  the  bone  again  to  nearly  its  original  symmetry  of  form. 

External  and  internal  callus,  if  present,  are,  as  I  have  said, 
provisional  only.  They  therefore  are  absorbed ;  yet  cautiously, 
as  either  can  be  spared. 

After  union  with  displacement  of  the  fragments,  we  notice 
also — the  removal  of  sharp  projecting  points  and  edges  from  them ; 
the  closing  or  covering  of  the  exposed  ends  of  the  medullary  tis- 
sue j  the  forming  a  compact  external  wall,  and  cancellous  interior, 
for  the  reparative  new  bone ;  and  lastly — triumphant  consumma- 
tion— the  making  of  these  continuous  with  the  walls  and  cancel- 
lous tissue  of  the  fragments.  Thus,  nearly  complete  restoration 
is  accomplished.  Little  remains  after  the  lapse  of  years  to  indi- 
cate the  scene  of  former  injury  ;  as  if  Nature,  ever  seeking  to  pre- 
serve or  restore  her  perfect  work,  were  unwilling  that  any  evidence 
of  past  imperfection  should  eventually  remain  on  record. 

Compound  fracture  unites  by  the  same  process,  only  modified 
by  inflammation.  Suppurative  granulations  are  formed  by  that 
portion  of  the  reparative  material  to  which  air  has  access,  and 
these  are  developed  into  bone ;  but  more  slowly,  and  less  cer- 
tainly, than  by  the  ossification  of  ordinary  fibrous  or  cartilaginous 
texture. 

The  Reparative  Power  as  evinced  by  fracture-union  is  adequate 
to  meet  most  exigencies.  This  self-suflS.ciency  is  manifested  when- 
ever, in  fracture,  a  portion  of  bone  has  been  removed  by  accident 
or  by  art.  Its  reproduction,  even  to  a  considerable  extent  of  bone, 
is  witnessed  in  not  a  few  instances. 

Gulliver  mentions  a  case  in  which  Syme  removed  from  the 
tibia  of  an  adult  male  about  an  inch  of  its  entire  diameter,  and 
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this  was  completely  reprocluced.  Another  example,  Avhere  Bushe, 
of  New  York,  performed  a  similar  operation  on  the  femur  of  a 
young  man,  without  subsequent  shortening  of  the  limb  equal  to 
the  portion  of  bone  removed.* 

In  other  cases,  this  reproduction  of  bone  does  not  supervene ; 
but  firm  osseous  union  takes  place,  and  within  the  usual  period. 

One  such  case,  under  my  care  at  the  Royal  Free  Hospital, 
was  accompanied  with  other  additional  circumstances  of  interest 
in  relation  to  the  repair  of  fracture,  and  is  recorded  in  the 
"Lancet,"  July  26,  1862.  The  particulars  are  briefly  these: — 
A  widow,  without  family,  aged  forty-eight,  was  admitted  to  the 
hospital  with  a  compound  fracture  through  the  middle  of  the 
tibia  and  fibula,  the  result  of  direct  violence.  Two  small  wounds 
at  the  seat  of  fracture  communicated  with  the  bones.  The  tibia 
was  much  curved  forward  (as  was  that  also  of  the  other  leg)  owing 
to  previous  rachitis,  so  that  the  broken  ends  of  this  bone  threatened 
to  protrude.  There  was  considerable  contusion  of  the  soft  textures 
of  the  injured  leg,  which  rapidly  became  swollen  to  a  large  size. 
The  patient's  habits  were  intemperate,  and  she  was  intoxicated  at 
the  time  of  the  accident.  Her  stature  was  diminutive ;  and  in 
early  life,  having  been  subject  to  rickets,  several  bones  had  been 
broken, — namely,  those  of  the  other  leg,  and  of  both  arms. 

The  limb  was  reduced,  and  put  up  in  the  ordinary  manner ; 
but  in  a  few  days  suppuration  ensued  at  the  seat  of  fracture,  and 
the  broken  portions  of  the  tibia  protruded.  The  patient's  general 
health  was  well  sustained  by  food  and  her  accustomed  stimulants, 
with  opiates  nightly.  Every  chance  was  given  for  union,  without 
further  interference ;  and  the  progress  of  the  case  showed  that 
this  result  would  have  been  accomplished;  but  the  arched  shape 
of  the  tibia  disarranged  the  even  and  quiescent  apposition  of  the 
fragments,  and  perpetuated  their  protrusion. 

Under  these  circumstances,-six  weeks  having  elapsed  with- 
out  union,  although  the  patient's  general  health  had  much  im- 


*  Edin.  Med.  Journ.,  No,  124,  p.  46. 
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proved, — I  considered  it  advisable  to  excise  the  broken  ends  of  the 
tibia,  and  sufficiently  so  to  enable  me  to  reduce  the  leg  to  a  better 
shape  than  before  the  accident.  Accordingly,  I  enlarged  the 
■wound  freely  to  expose  these  portions  of  bone.  The  leg  being 
then  bent  at  the  seat  of  fracture,  to  evert  the  ends  of  bone,  they 
were  sawn  off,  each  to  the  extent  of  about  an  inch.  The  leg  was 
then  reduced  to  a  far  straighter  shape  than  before  this  operation, 
and  the  case  afterwards  treated  as  an  ordinary  compound  fracture. 
In  the  course  of  two  months,  firm  osseous  union  had  ensued,  and 
the  patient  left  the  hospital  in  good  health,  with  a  sound  limb, 
about  two  inches  shorter  than  its  fellow.  A  high-heeled  shoe 
enabled  her  to  walk  with  comfort  and  facility. 

This  case  shows  how  predominant  the  Keparative  Power  may 
be,  even  when  counteracted  apparently  by  constitutional  maladies 
of  grave  importance ; — namely,  the  morbid  blood-condition,  and 
failure  of  nutrition,  consequent  on  habits  of  intemperance ;  and 
the  remnants,  at  least,  of  rachitis.  On  the  other  hand,  the  latter 
disease,  when  in  active  operation,  may  retard  or  arrest  the  bony ! 
union  of  fracture  ;  syphilis,  cancer,  scrofula,  scurvy,  fever,  ery- 
sipelas, starvation,  and  pregnancy,  may  severally  have  the  same 
effect. 

Subject,  therefore,  to  so  many  occasions  of  hindrance,  it  be- 
comes difficult  to  determine  the  period  in  which  osseous  union,  or 
callus,  is  securely  completed.  It  ranges  probably  from  the  twentieth 
to  the  seventieth  day.  In  compound  fracture,  the  formation  of  a 
secure  callus  may  be  indefinitely  delayed  beyond  this  period ;  and 
its  uncertainty  is  made  more  uncertain  by  the  possible  operation 
of  any  one  of  the  retarding  causes  adverted  to,  or  of  other  such 
causes,  at  present  unsuspected.* 

*  Yor  further  information — pathological  and  experimental — on  the  repair  of 
Fractures,  see  Lebert,  Sur  la  Pormation  du  Cal,  Physiologic  Pathologique,  1845, 
t.  ii. — Howsliip,  Mcd.-Cliir.  Trans.,  vol.  ix.— Listen,  Edin.  Med.  and  Surg.  Journ., 
No.  78,  p.  47.— Bresehet,  Recherches  sur  la  Formation  du  Cal,  1819.— 
Stanley,  Illustrations  of  the  Eflects  of  Disease  and  Injury  of  the  Bones,  1849, 
p.  27. — Dupuytren,  Expose  de  la  Doctrine  de  M.  Dupuytrcn  sur  le  Cal,  par 
Sanson,  Journ.  Univ.  des  Sciences  Medicalcs,  t.  xx.— Villerme,  Journ.  Univ.  des 
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Dislocations  exhibit^  even  more  conspicuously  than  Fractures, 
the  efficacy  of  the  Reparative  Power. 

A  simple  dislocation  reduced  is"  rarely  the  scene  of  any  per- 
manent disorganization  of  the  surrounding  textures.  The  torn 
ligaments  and  tendons,  if  any  be  ruptured,  as  that  of  the  sub- 
scapularis  muscle,  with  dislocation  of  the  humerus  downwards 
into  the  axilla,  are  readily  reunited  by  adhesion,  provided  only 
the  lacerated  parts  be  allowed  to  remain  quiescent  during  the 
process  of  repair.  Lymph  is  effused,  which  speedily  undergoes 
development  into  fibrous  tissue,  through  the  medium  of  nucleated 
blastema.  The  textures  quite  regain  their  wonted  strength ;  any 
extravasated  blood  and  superfluous  effusion  are  absorbed,  and  the 
swelling  subsides.  Thus,  all  vestiges  of  the  injury  are  gradually 
effaced,  and  the  mechanism,  being  adequately  repaired,  is  at  length 
restored  to  nearly  its  originally  perfect  construction.  So  much 
for  reduced  simple  dislocation.  But  an  unreduced  one  is  not  for- 
saken. The  resources  of  the  Reparative  Power  are  now  displayed, 
and  most  remarkably.    A  new  joint  is  constructed. 

The  process  by  which  this  result  is  accomplished  was  briefly 
described  in  a  former  chapter.  I  here  reintroduce  it,  to  carry  on 
the  series  of  illustrations  pertaining  to  the  present  subject. 

If  the  dislocated  bone  happen  to  be  lodged  upon  muscle,  it 
gradually  burrows  for  itself  a  convenient  nest,  the  two  surfaces 
become  mutually  adapted  to  each  other,  a  capsular  ligament  is 
formed  of  condensed  cellular  texture,  and  an  imperfect  joint  is 
established.   Should  the  bone  have  found  a  resting  place  on  bone ; 


Sciences  M6d.,  vol.  xxvui.-Cruveilhier,  Auat.  PatLologique,  1829-42.-Voetscb, 
Die  Heilung  der  Knochenbruche,  1847.-Bisbop,  Lettsomian  Lectures  on  he 
Physical  Constitution,  Diseases  and  Fractui-es  of  Bo'^^^' 1855.-Syme.  On  the 
Power  of  the  Periosteum  to  form  New  Bone,  Trans  Edin.  1^"^.  S°^-Ma^^^^^^^ 
Trait6  des  Fractures  et  des  Luxations,  1847, 1. 1  -Gulliver,  Ein.  Med  and  Surg 
Journ.,  July,  1835.-B.  Cooper,  Guy's  Hospital  Keports  part  iv.-Elourens  Sur 
le  D^;elopp;ment  des  Os  ct  des  Dents,  ISLS-J.  BeU,  Prrne  pies  of  Surgery 
ed.  C.  Bell  1820,  vol.  ii.-Mieseher.  Dc  I"flani^Ossmm,  f     l^^G  -S  arpa  De 
Anal    et  Path  Ossium   1827.-Mcckel,  J.  F.,  Path.  Auat.,  1818,  vol.  ii.,  pt.  . 
Anat.  et  I'atU,  Ussmm   io^/  i783.-Dehtleir,  Dissert,  sen  Ossis  CaUi 

p.  02.— Marrigucs,  bur  la  uonlor.  au  k>ai,  i/ i  Cmonpna  1 4.^ 
gcucrat.  etc..  1753.-Duhan.cl,  in  Hist,  et  M6m.  de  I'Acad.  des  Sciences,  1/39-43. 
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then,  the  one  loses  its  periosteum,  and  the  other  its  cartilage, — a 
receptacle  is  gradually  excavated,  suitable  to  the  impression  of  the 
dislocated  articular  facet,  a  bony  rim  or  lip  is  thrown  up  by  the 
periosteum  around  the  margin  of  this  newly-formed  articular 
cavity,  the  surrounding  cellular  texture  acquires  the  character  of 
a  capsular  ligament,  thereby  completing  the  provision  against  auy 
displacement,  and  a  far  more  perfect  and  secure  articulation  is 
constructed. 

In  either  case,  the  muscles  which  act  on  the  dislocated  bone 
further  retain  it  in  its  new  position,  and  becoming  permanently 
shortened,  their  lines  of  action  get  accommodated  thereto.  The 
natural  articular  cavity,  from  whence  the  bone  was  dislodged,  loses 
its  cartilage^  and  closes  in.  It  is  at  length  partially  obliterated 
by  a  dense  fibrous  deposit.  But  very  slowly  indeed  do  these 
destructive  changes  proceed;  Nature  reluctantly  closes  the 
original  cavity,  and  with  it  the  opportunity  for  reduction,  only 
when  long  disappointed  by  delay  and  wearied  by  the  lapse  of  time. 

Compound  dislocation  is  analogous  to  compound  fracture,  and 
their  course  is  analogous. 

In  either  case,  if  the  wound  be  closed  immediately,  the  injury 
is  at  once  converted  into  a  simple  one  of  its  kind — fracture  or 
dislocation.  Healing  by  adhesion  is  then  possible,  and  should  be 
attempted  in  every  instance.  Failing  this,  repair  is  eflfected  by 
suppurative  granulations  and  cicatrization;  a  slower  process,  and 
precarious. 

Reviewing  the  operation  of  the  Reparative  Power  as  exemplified 
by  the  healing  of  wounds,  fractures,  and  dislocations,  we  observe 
that  either  of  these  kinds  of  lesion  may  heal  without  inflammation, 
or  with  it  and  its  consequences.  Incised  wounds,  simple  fracture, 
and  dislocation,  evince  the  former  disposition;  contused  and  lace- 
rated wounds,  compound  fracture,  and  dislocation  have  the  latter 
character.  So  far,  it  would  appear  that  the  kind  of  injury  alone 
determines  this  difference.  But  further  observation  disproves  the 
absolute  truth  of  this  explanation.  A  simple  dislocation — involving 
as  it  does  a  lacerated  wound  of  the  textures,  ligaments,  and 
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tendons  surrounding  the  joints— nevertheless  heals  readily,  without 
inflammation  necessarily  supervening. 

The  true  explanation  of  the  difference  in  question  lies  partly 
in  another  direction.  By  comparing  the  condition  of  simple  dis- 
location,  that  of  simple  fracture,  and  that  of  simple  or  incised 
wound,  having  its  surfaces  in  even  apposition,  we  at  once  recognise 
their  resemblance  in  one  important  circumstance the  injured 
textures  are  not  exposed  to  the  air ;  whereas,  contused  and  lace- 
rated wounds,  compound  fracture,  and  dislocation  are,  by  their 
nature,  unless  subject  to  surgical  appliances,  unavoidably  exposed. 
We  perceive,  therefore,  the  justice  and  importance  of  the  distinction 
originally  made  by  Hunter  between  'subcutaneous'  and  'open' 
lesions ;  "  injuries  of  the  first  division,  in  which  the  parts  do  not 
communicate  externally,  seldom  inflame ;  while  those  of  the  second 
commonly  both  inflame  and  suppurate."*  The  access  or  exclusion 
of  atmospheric  air,  as  well  as  the  kind  of  injury,  partly  determines 
its  inflammatory  or  non-inflammatory  character. 

There  is  yet  another  generalization  respecting  the  repair  of 
injuries,  but  suggested  by  comparing  the  development  of  the 
reparative  material — coagulable  lymph,  in  subcutaneous  and  open 
lesions.  In  both  kinds  of  lesion  it  is  converted  into  the  same 
fibro-cellular  or  connective  tissue;  but  this  state  of  organization 
is  reached,  in  subcutaneous  injuries,  through  the  medium  of 
nucleated  blastema;  in  open  lesions,  through  that  of  nucleated 
cells. 

Subsequently,  the  development  of  new  capillary  blood-vessels 
is  a  most  convincing  illustration  of  the  Reparative  Power.  How, 
then,  does  the  new  fibro-cellular  tissue  become  vascular  ?  How 
are  granulations,  for  example,  supplied  with  blood-vessels  ? 

Each  new  capillary  vessel  is  constructed  by  the  outgrowth  of  two 
pouches  from  a  parent  vessel ;  which  pouches,  crammed  with  blood- 
corpuscles,  extend  upwards,  and,  at  the  same  time,  curve  inwards ; 
still  converging,  they  never  fail  to  meet  exactly  in  apposition. 


*  On  Blood,  InQammation,  &c.,  1794,  p.  191. 
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■without  over-shooting.  Having  met  together,  these  vascular  seg- 
ments coalesce  by  absorption  of  the  partition  formed  of  their 
closed  ends.  A  complete  vascular  arch  is  thus  constructed,  through 
which  tube  the  blood,  diverging  from  the  main  current,  and  then 
rejoining  it,  is  continuously  propelled.  In  constructing  any  one 
such  vascular  arch,  the  pouches,  from  whence  it  springs,  sometimes 
burst.  What  then? — is  the  arch  not  built  eventually,  or  is  it 
formed  imperfectly  ?  Assuredly  not.  The  blood-corpuscles  having 
escaped,  are  propelled  through  the  new  tissue  by  the  force  of  the 
current  of  blood  from  the  parent  vessel ;  and  this  propulsive  force 
is  directed  so  skilfully,  that  the  corpuscles  channel  for  themselves 
a  curved  passage,  and  eventually  complete  the  process  of  con- 
struction. 

Thus,  each  new  capillary  vessel  is  constructed  on  an  engineering 
principle  of  apparent  simplicity,  the  repeated  and  unerring  applica- 
tion of  which,  and  upon  a  very  minute  scale,  indicates  the  per- 
fection of  constructive  skill.  Contemplating  its  marvellous  accuracy, 
Mr.  Paget  remarks : — "  We  admire  the  intellect  of  the  engineer 
who,  after  years  of  laborious  thought,  with  all  the  appliances  of 
weight  and  measure  and  appropriate  material,  can  begin  at  points 
wide  apart,  and  force  through  the  solid  masses  of  the  earth  one 
tunnel,  and  can  wall  it  in  secure  from  external  violence,  and  strong 
to  bear  some  ponderous  traffic ;  and  yet  he  does  but  grossly  and 
imperfectly  imitate  the  Divine  work  of  living  mechanism  that  is 
hourly  accomplished  in  the  bodies  of  the  least  conspicuous  objects 
of  creation — nay,  even  in  the  healing  of  our  casual  wounds  and 
sores."* 

Equally  wondrous  are  the  processes  by  which  blood-vessels 
become  obliterated,  and  hemorrhage  prevented,  that  might  prove 
fatal. 

The  spontaneous  cure  of  Aneurism  affords  an  excellent  illustra- 
tion. The  essential  character  of  this  process  is  coagulation  of  the 
blood  within  the  aneurismal  sac;  for  although  such  coagulation 


*  Op.  cit.,  vol.  i. 
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may  be  induced  by  Nature  in  four  or  five  difi"erent  ways,  they 
alike  tend  to  thus  obliterate  the  aneurism. 

The  principle  of  cure  will  be  readily  understood.  Aneurism 
arises  whenever  the  force  and  velocity — the  impetus  of  the  blood's 
motion  through  any  given  artery— is  no  longer  counterbalanced 
by  the  elasticity  and  contractile  force — the  resisting  strength  of 
the  walls  of  that  vessel.  Coagulation  of  the  blood  within  the 
aneurismal  sac  tends  to  restore  this  resisting  strength,  and  is 
therefore  proportionately  conducive  to  the  cure  of  aneurism. 

The  details  of  this  process,  and  the  external  signs  of  its  pro- 
gress, are  briefly  these : — The  blood  continuing  to  flow  through 
the  aneurism,  leaves  upon  the  interior  of  the  sac  a  thin  layer  of 
coagulum,  upon  which  another  is  superimposed,  and  so  on,  forming 
a  lamellated  coagulum — the  outermost  portion  of  which,  attached 
to  the  sac,  acquires  considerable  firmness  and  resisting  strength. 
It  eventually  becomes  somewhat  friable,  and  resembles  boiled  beef  in 
colour.  The  portion  of  coagulum  next  in  order  has  the  consistence 
and  appearance  of  damson-cheese ;  while  the  innermost  portion — in 
contact  with  the  flowing  blood — is  semi-fluid,  like  currant  jelly. 
By  this  successive  deposition  of  coagulum  the  sac  is  gradually  filled 
up  to  the  level  of  the  artery ;  which  still  remaining  pervious,  the 
surface  of  coagulum  exposed  to  the  current  of  blood  acquires  a 
smooth  and  membranous  appearance. 

In  a  large  artery,  through  which  the  blood  flows  with  most 
force,  coagulation  within  the  sac  alone  may  be  the  whole  extent 
of  spontaneous  cure.  Its  external  signs  are :— gradual  soUdifica- 
tion  of  the  aneurism  ;  less  and  less  forcible  expansion ;  the  pulsation 
is  that  of  a  solid  tumour ;  and  lastly,  the  swelling  cannot  be 
reduced  by  pressure  applied  to  the  artery  above,  or  by  compressing 
the  aneurism. 

In  aneurism  of  an  artery  of  the  second  or  third  magnitude, 
through  which  the  current  of  blood  flows  less  forcibly,  coagulation 
advances  from  the  sac  into  the  vessel,  which  gradually  becomes 
plugged  up,  above  and  below,  with  a  coagulum,  extendmg  to  the 
next  important  branch  above  and  below  the  aneurism.  This 


780 


PEINCIPLES  OF  SURGERY. 


advance  of  coagulation  is  accompanied  with  the  cessation  of  pulsa- 
tion. Eventually  the  aneurism  contracts  and  dwindles  into  a 
comparatively  small  solid  swelling ;  while  the  artery,  to  some  extent, 
above  and  below  it,  is  converted  into  an  impervious  fibrous  cord. 
During  this  process  of  obliteration,  compensation  has  been  gra- 
dually made  for  the  loss  of  the  original  supply  of  blood  through 
the  artery.  The  collateral  branches  above  the  unobliterated  por- 
tion of  artery  enlarge  with  the  additional  flow  of  blood  through 
them,  and  becoming  equal  to  their  extra  duty,  at  length  convey 
as  much,  or  even  more,  blood  than  the  aneurismal  artery  formerly 
supplied.  The  circulation  is  adequately  restored,  and  nutrition 
efficiently  sustained,  by  this  compensatory  supply  of  blood. 

Coagulation  of  the  blood  within  an  aneurismal  sac  may  be 
induced  by  Nature  in  four  or  five  different  ways. 

Bearing  in  mind  the  cause  of  aneurism,  as  already  explained, 
and  also  the  physiological  fact  that  the  coagulation  of  blood  is 
favoured  by  rest,  we  at  once  perceive  how  anything  which  retards 
the  flow  of  blood  through  an  aneurismal  sac  tends  to  restore  its 
resisting  strength,  and  is  therefore  proportionately  conducive  to 
the  cure  of  aneurism.  The  same  effect  is  produced  by  anything 
which  otherwise  favours  coagulation  of  the  blood  within  the  sac. 

Firstly.  The  flow  of  blood  may  be  retarded  by  a  less  forcible 
propulsive  power  of  the  heart ;  in  which  case  coagulation  is  possibly 
induced  without  any  co-operative  condition  incidental  to  the 
aneurism  itself.  The  sac  is  gradually  filled  up  to  its  brim ;  then, 
possibly,  the  artery  is  plugged,  and  finally  obliterated.  This  is  the 
usual  mode  of  spontaneous  cure. 

Secondly.  The  flow  of  blood  through  an  aneurismal  sac  may 
be  retarded  by  a  piece  of  clot  dislodged  from  the  sac,  and  washed 
into  the  mouth  of  the  distal  portion  of  artery,  or  impacted  within 
it  some  distance  off". 

Thirdly.  A  piece  of  clot  may  be  floated  down  to  the  aneurism 
from  one  higher  up,  or  the  retarded  flow  of  blood  above  may  induce 
coagulation  in  the  lower  sac. 

Fourthly.  The  flow  of  blood  may  be  retarded  by  the  aneurism 


THE  RESTORATIVE  TOWER.  781 

overlapping  and  compressing  tlie  portion  of  artery  immediately 
above  or  below  itself. 

Fifthly.  Coagulation  of  the  blood  within  an  aneurismal  sac 
may  be  induced  otherwise  than  by  any  occasion  of  a  retarded  flow 
of  blood.  Adhesive  inflammation  possibly,  and  certainly  sloughing, 
obliterates  the  sac,  and  leaves  the  artery  impervious. 

Each  of  these  modes  of  spontaneous  cure  is  worthy  of  remem- 
brance by  example.  Coagulation  was  induced  in  the  first  way — by 
a  less  forcible  circulation  of  the  blood,  in  the  following  case : — 
"  A  publican  consulted  Mr.  Stanley  in  October,  1847,  for  a  large 
pulsating  tumour  in  the  right  breast,  then  rapidly  increasing.  He 
was  ordered  perfect  quietude.  He  lay  in  bed  for  six  months,  and 
was  fed  only  with  beef-tea,  milk,  and  light  pudding.  At  first  the 
swelling  seemed  to  enlarge,  but  from  Christmas  of  that  year  its 
walls  gradually  got  harder,  the  pulsation  diminished  in  force,  and 
by  March,  1848,  was  no  longer  perceptible.  He  then  left  his  bed, 
having  become  by  this  time  very  pale,  emaciated,  and  feeble.  He 
lived  very  abstemiously  for  four  years  and  a  half,  when  a  general 
election  '  excited  him  to  deviate  from  the  tranquil  and  abstemious 
habits  he  practised.'  He  died  of  acute  pleurisy  after  exposure. 
A  large  sac  was  found  communicating  with  the  aorta  by  an 
opening  one  inch  by  one  and  a  half  inch,  just  below  the  inno- 
minate artery,  in  the  posterior  wall  of  the  vessel.  There  re- 
mained only  a  cavity  large  enough  to  contain  a  horse-chestnut  j  the 
rest  had  filled  with  firm  coagulum.  The  tumour  had  been  of 
enormous  size— seven  and  a  half  inches  from  side  to  side,  and 
four  inches  vertically.  The  disease  which  proved  fatal  was  ap- 
parently quite  unconnected  with  the  aneurism."* 

This  case  well  illustrates  the  mode  of  spontaneous  cure  in 
question ;  for  the  sac  was  very  large,  and  exposed  to  the  full 
force  of  the  heart's  propulsive  power.  Similar  instances  are  de- 
tailed  in  the  writings  of  earlier  authors.    Desaultf  exammed  a 


*  System  of  Surgery,  ed.  by  T.  Holmes  1862,  vol.  iii.,  p.  365. 
t  Joum.  de  M6d.  de  Pans,  t.  Ixxi.,  p.  430. 
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popliteal  aneurism  which  had  recently  undergone  this  spontaneous 
cure.  He  found  the  sac  filled  with  layers  of  coagulum,  and  a 
plug  also,  extending  to  the  breadth  of  three  fingers,  within  the 
popliteal  artery.  Petit*  examined  the  remnant  of  an  aneurism 
of  the  right  carotid  artery,  which,  some  years  previously,  had 
undergone  the  same  spontaneous  cure.  The  tumour,  originally  as 
large  as  an  apple,  was  at  the  time  of  examination  not  larger  than 
an  olive.  In  the  same  artery,  nearer  the  heart,  was  another 
aneurism,  and  in  this  also  a  similar  process  had  commenced. 
The  latter  was  nearly  filled  with  coQcentric  layers  of  coagulum 
which,  had  a  fleshy  appearance,  whilst  the  former  was  converted 
into  a  solid  ligamentous  knot.  Baillief  met  with  an  aneurism 
of  the  right  carotid  artery,  completely  filled  with  fleshy  layers 
of  coagulum.  In  the  left  carotid  of  the  same  subject  was  a  larger 
aneurism,  in  which  the  deposition  of  coagulum  was  proceeding  to 
close  the  passage  through  the  sac.  Mr.  FordJ  found  the  sac  and 
popliteal  artery,  some  weeks  after  the  spontaneous  cure  of  aneu- 
rism in  the  ham,  filled  with  a  firm,  hard  substance  ;  and  Guattaui,§ 
at  a  still  later  period  of  time,  describes  it  as  having  degenerated 
into  a  solid  ligamentous  cord. 

Hodgson  1 1  refers  to  all  these  cases,  and  mentions  others  of  like 
character  from  his  own  observation.  They  are  peculiarly  valuable 
as  demonstrating  the  spontaneous  curability  of  aneurism  by  coagu- 
lation within  the  sac  alone ;  the  artery  remaining  free  to  convey 
blood  as  heretofore,  without  supplemental  collateral  circulation. 
This  more  simple  mode  of  spontaneous  cure  is  that  alone  by 
which  an  aneurism  of  the  lai'gest  arterial  trunk  can  be  closed  so  as 
not  to  endanger  life.  Were  the  parent  artery  occluded,  the  col- 
lateral circulation  could  scarcely  become  sufficient  compensation. 


*  Acad.  Roy.  dcs  Sciences  dc  Paris,  an.  1765. 
f  Trans,  of  a  Society  for  the  Improvement  of  Med.  and  Chir.  Knowledge, 
vol.  i.,  p.  119. 

X  London  Medical  Jonrnal,  vol.  ix. 
§  De  Externis  Aneurismatibus,  Hist,  iv.,  p.  16,  tab.  1,  fig.  2. 
II  Diseases  of  Arteries  and  Veins,  and  on  Aneurisms,  IS] 5. 
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and  thus  tbe  very  process  of  restoration  would  have  a  fatal  ten- 
dency. 

Several  remarkable  instances  of  spontaneous  cure  by  closure 
of  only  the  sac  are  recorded  in  Mr.  Hodgson's  work.  Not  only 
aneurisms  of  the  aorta  (p.  119  et  seq.),  but  also  those  of  smaller 
arteries,  e.g.  the  brachial  and  anterior  cerebral  (p.  130  et  seq), 
were  thus  effectually  closed,  without  any  obliteration  of  the  aneu- 
rismal  artery.  For  similar  instances,  where  the  aneurisms  were 
due  to  unskilful  blood-letting,  the  reader  is  referred  to  the  works 
of  Scarpa,*  Petit, f  Foubert,!  and  Saviard.§ 

Instances  of  spontaneous  cure  accomplished  in  the  second  and 
third  ways  specified  must  be  extremely  rare.  I  have  not  hitherto 
met  with  a  satisfactory  case  of  either  on  record,  and  no  such  case 
has  occurred  in  my  own  experience.  I  have  regarded  them  as 
natural  modes  of  cure  only  on  the  authority  of  standard  surgical 
works. 

It  is  easy  to  conceive  how  the  impaction  of  a  piece  of  clot 
in  either  the  distal  or  cardiac  side  of  an  aneurism al  sac  would, 
by  retarding  the  flow  of  blood,  induce  further  coagulation, 
and  eventually  obliterate  the  sac ;  the  usual  compensation  being 
made  simultaneously  by  enlargement  of  the  collateral  vessels  to 
restore  an  adequate  circulation.  The  same  effect  might  be  ac- 
complished were  the  flow  of  blood  retarded  by  the  resistance  of 
another  aneurism  of  the  same  artery  higher  up  in  the  course  of 
the  arterial  current. 

The  flow  of  blood  through  an  aneurismal  sac  may  be  retarded 
by  the  aneurism  overlapping  and  compressing  the  portion  of  artery 
above,  or  below,  itself.  This  natural  mode  of  cure  has  unques- 
tionably occurred  in  a  few  cases.  It  was  known  to  Hunter,  who 
witnessed  it  in   more  than  one  instance.    Hodgson  gives  the 


*  Treatise  on  Aneurism,  trans.  Wisliart,  p.  351. 
t  M6m.  de  I'Acad.  Roy.  des  Sciences  de  Pans,  an  1735. 
X  M6m.  de  I'Acad.  Roy.  de  Clnrurg.e  t  u.,  p.  o35. 
§  Journ.  des  Ssavans,  an.  1691. 
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particulars  of  a  case*  in  which  the  femoral  artery  was  obliterated 
above  an  aneurism  of  this  vessel  by  compression  between  the  sac 
and  the  femur.  The  aneurism  remained  stationary  for  twelve 
years,  when  it  began  to  enlarge,  and  was  attended  with  a  dull 
pain  after  violent  exercise.  Then  the  tumour  gradually  increased; 
and  twenty  years  after  its  commencement,  had  attained  an  im- 
mense size,  but  no  longer  possessed  any  of  the  characters  of 
aneurism.  It  had  a  firm  fleshy  feel,  and  was  without  pulsation. 
Eventually,  sloughing  exposed  the  interior  of  the  sac,  yet  with- 
out hemorrhage  taking  place.  On  post-mortem  examination,  the 
femoral  artery  above  the  sac  was  found  obliterated  to  the  extent 
of  three  inches. 

Obliteration  from  pressure  of  the  aneurism  below  itself  is  a 
similar  mode  of  spontaneous  cure  occasionally  discovered.  It  is 
admirably  illustrated  by  a  specimen  in  the  museum  of  St.  Thomas's 
Hospital.  An  aneurism  of  the  femoral  artery,  just  below  the 
profunda,  descended  in  the  form  of  a  large  long  sac  for  several 
inches  below  its  communicating  opening,  and  completely  com- 
pressed the  artery,  which  was  full  of  clot  even  into  the  ham.f 
Hodgson|  met  with  a  case  in  which  the  left  subclavian  artery, 
having  a  small  aneurism  at  its  origin,  was  obliterated  by  the 
pressure  of  an  aneurism  of  the  aortic  arch. 

There  are  yet  cases  where  coagulation  of  the  blood  within  an 
aneurismal  sac  is  induced  otherwise  than  by  any  occasion  of  a  re- 
tarded flow  of  blood.  Adhesive  inflammation  possibly,  and  cer- 
tainly sloughing,  obliterates  the  sac,  and  leaves  the  artery  imper- 
vious. If  obliterated  by  sloughing,  the  sac  discharges  a  quantity 
of  coagulum,  which,  extending  as  a  firm  plug  into  the  artery  for 
some  distance,  closes  it.  No  hemorrhage  ensues.  An  aneurism 
of  the  femoral  artery  in  one  instance,  and  a  popliteal  aneurism  in 
another,  were  thus  cured  by  Nature  (Hodgson).§    Guthrie||  saw 


*  Op.  cit.,  p.  107. 
t  System  of  Surgery,  Chelius,  trans.  South,  1847,  vol.  ii.,  p.  206. 
X  Op.  cit.,  p.  110.  §  Op.  cit.,  pp.  103-5. 

II  Diseases  and  Injuries  of  Arteries,  18"30,  p.  96. 
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three  cases  of  inguinal  aneurism  attacked  with  sloughing,  and  one 
of  them  recovered. 

Such  are  the  natural  or  spontaneous  modes  by  which  aneurism 
is  cured.  They  each  imply  a  course  and  tendency  of  this  disease 
to  or  towards  recovery  by  coagulation  of  the  blood  within  the  sac, 
either  through,  some  impediment  to  the  flow  of  blood  or  the  su- 
pervention of  gangrene,  which  directly  induces  coagulation.  If 
induced  by  any  impediment,  the  artery  may  or  may  not  be  also 
plugged  with  coagulum  ;  if  induced  by  gangrene,  it  is  assuredly 
plugged. 

In  the  event  of  an  aneurismal  dilatation  of  the  ivhole  circum- 
fei'ence  of  an  artery^  the  cure  by  coagulation  is  just  possible,  only 
modified  in  a  remarkable  manner  to  meet  the  exigencies  of  the 
case.  Nature's  resources  are  now,  as  ever,  ready,  as  occasion 
requires. 

In  one  case,  recorded  by  Sir  A.  Cooper,  the  femoral  artery, 
from  its  origin  to  the  extent  of  more  than  three  inches,  was 
dilated  into  a  sac,  which  was  lined  throughout  with  very 
firm  layers  of  coagulum,  having  a  fleshy  appearance.  But  this 
deposition  did  not  completely  obstruct  the  passage  through  the 
sac;  for  an  irregular  canal,  in  some  places  larger  than  the  natural 
bore  of  the  artery,  still  remained  through  its  centre.  The  coagulum 
that  formed  the  immediate  boundary  of  this  canal  was  more  con- 
densed than  any  other  portion  of  the  whole,  and  had  a  membra- 
nous appearance.  Here,  then,  while  coagulation  had  eflPectually 
strengthened  this  important  artery,  its  continuity  was  preserved  by 
an  adequate  channel  through  the  coagulum.  Only  so  much,  and 
no  more,  coagulum  had  formed  as  was  absolutely  necessary  to 
accomplish  this  twofold  purpose. 

Aneurism  sometimes  terminates  safely  in  another  way ;  but 
not  implying  the  favourable  course  and  tendency  of  th,s  disease,  it 
must  be  regarded  rather  as  an  accidental  mode  of  recovery,  by  an 
evil  oeeurrLcc,  than  as  a  mode  of  natural  cure,  although  no  ass.st- 
ance  is  given  by  art.  I  allude  to  the  burstmg  of  an  aueur.sm 
under  a  tight  fascia,  or  other  resisting  structure;  and  compress,o„ 
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of  the  sac  and  artery,  even  to  obliteration,  by  the  extravasated 
blood. 

One  example  is  related  by  Sir  A.  Cooper.  An  aneurism  of 
the  femoral  artery,  just  below  Poupart^s  ligament,  having  burst, 
the  thigh  became  enormously  svpollen.  For  three  days  afterwards, 
pulsation  was  perceptible  over  the  aneurism.  Then,  however,  it 
ceased,  and  the  size  of  the  limb  began  to  diminish.  At  the  end 
of  four  months,  the  aneurismal  swelling  had  considerably  subsided ; 
the  patient  could  use  his  limb,  and  in  less  than  six  months  he 
quitted  the  hospital.  Subsequently,  he  died  from  the  rupture  of 
an  abdominal  aneurism,  and  post-mortem  examination  showed  that 
the  femoral  artery  was  obliterated  by  the  pressure  of  the  large 
quantity  of  blood  effused. 

Another  mode  of  accidental  recovery  through  a  circumstance 
itself  morbid,  is  by  the  pressure  of  an  aneurism  of  a  neighbouring 
artery,  or  by  that  of  a  tumour  not  aneurismal.  Liston  mentions 
the  instance  of  a  subclavian  aneurism,  which  on  dissection  was 
found  solidified  by  the  compression  of  another  aneurism  springing 
from  the  innominate  artery. 

Allied  to  the  cure  of  aneurism  spontaneously,  is  the  healing  of 
wounded  arteries,  whereby  hemorrhage  is  arrested  and  life  pre- 
served. In  both  processes,  coagulation  of  the  blood  at  the  seat  of 
injury  is  the  starting-point  of  repair;  but,  whereas  in  the  former 
instance  this  is  the  only  condition  necessary  to  complete  the 
process,  in  the  latter,  primary  adhesion  or  adhesive  inflammation, 
as  the  case  may  be,  invariably  supervenes.  These  are  the  two 
stages  of  repair  in  the  healing  of  arteries,  however  much  its  details 
may  vary  with  circumstances  ;  and  ilmj  are — the  kind  of  wound, 
incised  or  lacerated,  either  of  which  also  may  be  partial  or  com- 
plete division  of  the  artery  or  arteries  concerned. 

An  incised  and  partial  division  only  of  an  artery  is  the 
simplest  instance ;  but  owing  to  the  elasticity  of  arterial  tissue,  the 
direction  of  such  a  wound  is  an  additional  circumstance  which 
much  affects  its  healing. 

A  longitudinal  or  oblique  incision,  extending  partly  through 
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an  artery,  more  readily  closes  than  a  transverse  cut,  the  edges  of 
which  gape  and  do  not  fall  into  apposition. 

Supposing  the  incision  to  be  one  of  small  extent,  and  its 
direction  longitudinal,  or  only  slightly  oblique ;  then  the  blood 
effused  betwixt  the  vessel  and  its  sheath  coagulates  and  forms  a 
compress  over  the  aperture,  extending  also,  more  or  less,  above  and 
below  it.  This  is  assisted  by  the  compression  of  any  coagulum 
which  may  have  formed  outside  the  sheath  over  the  aperture  in  it. 
But  the  relative  position  of  the  apertures,  respectively  in  the 
artery  and  its  sheath,  are  altered  by  the  eflFusion  of  blood,  and  the 
formation  of  a  clot  between  the  two. 

This  clot-compress  is  a  temporary  provision  only.  The  wound 
underneath  subsequently  heals  permanently  by  primary  adhesion 
of  its  edges,  they  being  in  contact  in  this  case. 

Supposing,  however,  the  more  complicated  case, — that  the 
direction  of  a  small  incised  wound  is  transverse — across  the  vessel. 
The  artery  contracts  longitudinally,  by  virtue  of  its  elasticity ;  and 
the  edges  of  the  wound  no  longer  remaining  in  apposition,  primary 
adhesion  cannot  ensue.  The  wound  now  heals  by  the  effusion 
and  organization  of  lymph  within  the  vessel,  which  thus  becomes 
impervious  and  obliterated.  The  artery,  indeed,  is  lost  in  this 
instance ;  but  hemorrhage  of  a  fatal  character  is  arrested.  Nature 
is  still  victorious. 

The  size  of  the  artery  will,  however,  affect  the  issue.  Accord- 
ing  to  Guthrie's  observations,*  an  artery,  like  the  temporal,  with 
a  longitudinal  slit,  heals  without  obliteration  of  its  canal.  An 
artery  of  larger  size,  and  similarly  wounded,  becomes  impervious 
and  obliterated.  Then  again,  the  ultimate  success  of  Nature's 
effort  is  apt  to  be  marred,  even  when  the  wound  is  longitudma 
or  oblique  ;  for  the  plastic  lymph  is  effused  only  by  the  external 
coat  of  the  artery  ;  or,  at  least,  its  internal  and  middle  coats  do 
not  unite  firmly;  and  this  defect  predisposes  to  aneunsm 

^      7  .    T  •  •  c-n  nrf-prv  bv  incision,  as  healed   by  a 

Complete  division  or  an  artery  uj'  > 

*  Diseases  and  Injuries  of  Arteries,  1830,  p.  213. 
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modification  of  the  same  process.  The  artery  is  closed  tempo- 
rarily, by  coagulation  and  the  formation  of  a  plug  ;  permanentlyj 
by  adhesive  inflammation. 

Immediately  after  its  division,  the  artery  retracts,  by  virtue  of 
its  elasticity,  within  its  sheath,  so  that  this  latter  projects  loosely 
beyond  the  artery.  Simultaneously  the  aperture  of  the  artery 
contracts,  even  to  a  pin-hole  opening,  by  virtue  of  its  muscular 
contractility.  The  retracted  portion,  thus  contracted,  becomes 
conical ;  or — as  Guthrie  remarks — assumes  the  shape  of  a  Florence 
oil-flask,  or  French  claret-bottle.  In  some  instances — observes 
Paget — the  contraction  is  narrowly  funnel-shaped,  and  the  end  of 
the  artery  may  be  open,  while,  at  a  little  distance  within,  its 
canal  is  closed  or  much  narrower.  In  some,  the  exterior  layer 
of  muscular  fibres  seems  to  contract  rather  more  than  the  interior, 
and  the  end  of  the  artery  appears  prominent  or  pouting. 

This  contraction  of  the  otherwise  open  aperture  of  a  divided 
artery  may  sufiiceto  arrest  the  hemorrhage.  Small-sized  arteries, 
being  stimulated  by  the  injury  of  division,  and  by  exposure  to  the 
air,  contract  suSiciently  to  preclude  any  further  flow  of  blood. 
This  natural  mode  of  arresting  hemorrhage  is  witnessed  almost 
immediately  after  amputation.  Comparatively  few  of  the  vessels 
which  bled  in  the  first  instance,  require  ligature ;  they  have 
severally  receded  into  their  sheaths,  and  contracted  even  to  closure. 

The  retraction  of  a  divided  artery  varies  according  to  the 
degree  of  looseness  with  which  the  vessel  is  attached  to  the  tissue 
in  which  it  lies  imbedded ;  according  also  to  the  capability  of  such 
tissue  to  retract,  and  the  extent  to  which  it  is  free  to  do  so. 
Ligamentous  structures  retract  but  little  themselves;  arteries 
therefore,  when  divided  in  them,  appear  to  retract  more  than  those 
of  muscle,  or  of  an  elastic  structure  ;  either  of  which  tissues  itself 
retracts  considerably  when  divided. 

An  artery  having  retracted,  coagulation  is  inducedbythe.^/ffwew- 
tous  character  of  its  sheath,  which  entangles  the  fibrin  of  the  blood 
as  it  flows.  This  arrest  of  the  fibrin,  and  the  formation  of  a  clot, 
will  therefore  vary  with  the  degree  of  retraction  of  the  artery ;  but  it 
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varies  also  with  the  degree  of  obstruction  offered  to  the  escape 
of  blood  from  the  vessel,  and  from  the  external  wound.  In  pro- 
portion as  contraction  of  the  aperture  of  the  artery  suffices  to 
prevent  hemorrhage,  so  is  the  formation  of  a  clot  unnecessary, 
and  does  not  take  place.  If  blood  continue  to  escape  freely  from 
the  vessel  and  external  wound,  then  another  resource  of  Nature 
comes  into  play.  Cardiac  syncope  supervenes  ;  the  heart's  action 
failing,  hemorrhage  ceases  ;  and  the  blood  being  stagnant,  coagula- 
tion is  induced. 

By  these  means  the  blood  loiters  about  the  aperture  of  the 
artery,  and  especially  within  the  projecting  cellular  sheath.  The 
clot  forming  there  is  at  first  pervious,  and  transmits  a  small 
stream  of  blood.  Hemorrhage  gradually  ceases,  as  coagulation 
proceeds  concentrically,  and  soon  forms  a  solid  plug,  which  com- 
pletely blocks  up  the  sheath,  and  closes  the  aperture  of  the  artery. 
Still  enlarging,  it  passes  into  the  bore  of  the  vessel  for  a  short 
distance,  and  rises  in  the  shape  of  a  small  cone,  the  base  of  which 
corresponds  to  the  aperture  of  the  artery.  This  conical  portion 
of  the  clot  is  named  the  '  internal  coagulum  '  (bouchon — Petit), 
and  the  portion  beyond,  in  the  sheath,  the  '  external  coagulum ' 
(couvercle— Petit).  Its  shape  is  less  defined  ;  for  a  small  portion 
is  insinuated  between  the  sheath  and  artery,  beyond  where  retrac- 
tion has  ceased,  thereby  further  compressing  the  arterial  aperture, 
while  a  still  larger  portion,  of  an  irregular  shape,  projects  beyond 
the  aperture  of  the  sheath.  The  external  and  internal  portions 
of  clot,  taken  together  with  the  arterial  aperture,  are  somewhat 
like  a  glass  stopper  placed  in  the  neck  of  a  decanter;  to  which 
the  whole  clot  is  compared  by  Professor  Gross.*  Nature  thus 
stops  up  the  mouth  of  a  divided  artery,  and  precludes  further 
hemorrhage.  But  this  is  only  a  temporary  provision,  designed  to 
meet  a  pressing  demand. 

The  permanent  closure  of  the  divided  artery  is  an  affair  of 
time,  and  is  accomplished  apparently  by  adhesive  inflammation. 


*  System  of  Surgery,  1859. 
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Plastic  lymph  is  effused,  in  situation  corresponding  to  the 
external  and  internal  coagula — i.  e.,  at  the  aperture  around  it,  and 
extending  into  the  vessel.  This  lymph  is  in  contact  with  the 
vessel,  and  intervenes,  therefore,  between  it  and  the  coagula. 
The  external  portion  of  lymph  eventually  becomes  a  permanent 
substitute  for  the  corresponding  coagulum.  The  internal  portion 
(of  lymph)  appears  as  a  small  button,  effused  into  the  base  of  the 
coagulum  corresponding  to  it.  Hence  this  portion  of  clot  acquires 
a  marked,  difference  of  density  and  colour  at  different  parts  of  its 
extent.  The  base,  consisting  chiefly  of  fibrin,  is  firm  and  of  a 
buff  colour ;  beyond,  the  clot  has  more  the  characters  of  ordinary 
coagulum.  The  plastic  base  of  this  clot  helps  to  permanently  seal 
the  aperture  of  the  artery,  while  its  prolongation  within  the  vessel 
serves  only  as  a  breaker  to  resist  the  dash  of  the  wave-currents  of 
blood,  and  so  far  prevent  hemorrhage  recurring. 

Respecting  the  closure  of  the  lower  end  of  a  divided  artery, 
Guthrie^s  observations*  led  him  to  believe  that  the  distal  end 
retracts  and  contracts  less  than  the  cardiac  end,  and  not  so  per- 
manently ;  and  that  the  internal  coagulum  is,  in  many  instances, 
altogether  absent  or  very  imperfectly  formed. 

A  lacerated  wound  of  an  artery,  or  arteries,  is  either  partial, — 
one  or  more  of  the  three  coats  being  torn, — or  complete  lacera- 
tion of  all  three  coats ;  the  artery  is  completely  torn  through. 
The  former  injury  is  never  attended  with  immediate  hemorrhage ; 
the  latter  may  have  this  effect,  but  more  frequently  does  not 
occasion  hemorrhage,  immediately  or  subsequently.  There  is  also 
the  more  rare  form  of  injury — that  of  an  artery  spoilt  by  a  blow, 
but  without  laceration  of  its  coats,  individually  or  collectively, 
partially  or  completely.  Yet  the  structural  damage  done  is  irre- 
parable. The  artery  contracts  at  its  damaged  part,  and  perma- 
nently so.  Gangrene  is  imminent;  and  a  fatal  case  is  on  record.t 
In  some  such  cases  coagulation  takes  place  in  the  contracted 


*  Op.  cif.   See  cases,  pp.  233  and  251. 
t  Surgical  History  of  the  British  Army,  vol.  ii.,  p.  3i3. 


THE  EESTORATIVE  POWER. 


791 


portion  of  artery,  of  -which  a  fatal  instance  is  mentioned  by 
Guthrie  at  page  22  of  the  work  already  quoted. 

Partial  laceration  of  an  artery  may  extend  through  the  external, 
and  more  or  less  of  the  middle  coats,  leaving  only  a  thin  undivided 
inner  membrane,  which,  however,  still  continues  the  canal  of  the 
vessel.  Hemorrhage  is  imminent.  A  fatal  case  is  narrated  by 
Guthrie  at  page  78  of  the  same  work. 

Partial  laceration  of  an  artery  may  extend  only  through  the 
inner  and  middle  coats,  leaving  the  outer  cellular  coat  untouched. 
Such  cases  also  are  apt  to  terminate  fatally — possibly  by  gangrene, 
probably  by  secondary  hemorrhage.  A  fatal  instance  which  came 
under  the  care  of  Mr.  Shaw,  at  the  Middlesex  Hospital,  is  related 

by  Mr.  Moore.* 

Fortunately,  however,  in  numberless  instances  of  the  latter  kind 
of  injury,  the  reparative  power  is  equal  to  the  occasion,  and  a  happy 
issue  may  be  confidently  anticipated,  provided  only  that  the  two 
inner  coats  of  the  artery  are  so  divided  as  to  be  cut,  rather  than 
torn  through.  Such  is  the  kind  of  injury  inflicted  by  the  surgical 
application  of  Migature,'  which  leaves  the  external  coat  undivided; 
and  although  the  portion  (of  external  coat)  embraced  by  the  liga- 
ture suffers  continued  compression,  and  the  ligature  itself  is. 
noxious,  as  a  foreign  body,  yet  an  artery  properly  ligatured  rarely 
fails  to  safely  undergo  a  process  of  repair,  termmatmg  m  the 
permanent  occlusion  and  obliteration  of  the  vessel. 

The  steps  of  this  most  interesting  process  are  these.  As  might 
be  expected,  the  ring  of  external  cellular  coat,  being  tightly  com- 
pressed by  the  ligature,  sloughs  entirely;  while  the  puckered 
portion  around  (this  slough-ring),  being  less  tightly  compressed, 
ulcerates-or  undergoes  molecular  sloughing.  Thus  the  ligatui. 
is  set  free  together  with  the.  included  slough-nng  o  cellular  coat. 
Hemorrhage^vould  be  inevitable  but  for  the  simultai^ous 

.  nr^rn^s  the  area  of  the  vessel,  above 

nf  the  two  inner  coats,  across  tue  "'.'^ 

:  bl!  the  Lacurc.    At  these  poi.t,  they  cur,  .nwarf,  .hen 


an( 


*  System  of  surgery,  cclllolnic.  I860,  voU..  p.  072. 
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divided,  and  converging,  meet  together.  This  condition  was  well 
seen  in  a  femoral  artery  which  I  examined  five  days  only  after  I 
had  ligatured  it,  at  the  time  of  amputating  the  thigh.  The  post- 
mortem appearances  of  the  stump  are  described  in  the  "  Lancet," 
December  28,  1861, 

The  fringed  edges  of  the  two  inner  divided  coats  are  thus 
brought  together,  above  and  below  the  ligature,  by  a  simple  natural 
provision.  Plastic  lymph  is  then  effused,  and  their  adhesion 
readily  ensues.  A  process  of  organization,  therefore,  above  and 
below  the  ligature,  accompanies  the  destruction  and  detachment  of 
the  ring  of  external  coat  embraced  by  the  ligature.  The  artery 
is  severed  by  sloughing,  and  either  end  being  set  free^  is  securely 
sealed,  and  the  life-blood  pi-eserved. 

Accessory,  but  incidental  only,  to  the  prevention  of  hemor- 
rhage (when  the  ligature  is  detached)  are  certain  changes  by 
which  either  portion  of  artery,  contiguous  to  the  ligature,  is 
obliterated. 

The  vessel  ceased  to  convey  blood  when  the  ligature  was 
applied ;  and  the  blood  having  since  been  stagnant,  above  and 
below,  to  the  nearest  collateral  branch  of  artery,  has  been  gradually 
coagulating  in  the  shape  of  two  conical  clots,  the  bases  of  which 
accurately  plug  the  artery,  opposite  the  ligature,  on  either  side. 
The  apex  of  the  clot  on  the  cardiac  side  tails  off,  usually  opposite 
the  first  collateral  branch,  through  which  the  stream  of  blood, 
thereby  diverted  from  its  course,  is  carried  from  the  main.  The 
distal  clot  is  less  defined.  At  first,  either  clot  has  the  ordinary 
colour  and  firmness  of  recently  coagulated  blood ;  then,  it  becomes 
mottled  with  paler  spots,  and  its  substance  porous;  eventually, 
it  acquires  a  buff  colour,  firm  consistence,  and  fibrous  texture. 
Blood-vessels  usually  enter  these  organizing  -clots  from  the  vessels 
formed  in  the  lymph  effused  within  the  artery,  just  above  and 
below  the  ligature.  Hence  they  enter  the  base  of  either  clot,  and 
gradually  extend  towards  its  apex. 

Finally,  these  orgatiized  clots  are  incorporated  with  the 
organized  lymph  adjoining  the  ligature;  the  coats  of  the  unused 
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portions  of  artery  degenerating,  assume  a  fibrous  character,  and 
the  whole  is  converted  into  a  small,  firm,  impervious,  fibrous  cord, 
which  extends  to  the  first  collateral  branch  above  and  below. 
Nature  having  safely  severed  the  arterj',  and  securely  sealed  either 
end,  has  now  obliterated  the  useless  portions. 

It  will  be  readily  imagined  that  this  process,  simple  as  it 
appears,  is  not  accomplished  in  a  day  or  two.  Plastic  lymph  is 
eflFused  almost  immediately  within  the  vessel  adjoining  the  liga- 
ture ;  for  it  is  imperatively  demanded  to  meet  the  loss  occasioned 
by  sloughing  of  the  cellular  coat,  and  consequent  imminent 
danger  of  hemorrhage.  Coagulation  within  the  artery,  above  and 
below  the  ligature,  begins  after  a  variable  period  of  from  one  to 
eighteen  hours.  Fibrous  degeneration  of  the  unused  portions  of 
artery  dates  probably  from  the  organization  of  the  two  clots,  and 
their  incorporation  with  the  organized  lymph  adjoining  the  liga- 
ture. The  residual  substitution  of  an  impervious  fibrous  cord  for 
the  artery  is  an  affair  of  time. 

Such  being  the  history  of  this  process,  an  accurate  compre- 
hension of  which  is  so  important  to  the  surgeon,  there  yet  remain 
two  or  three  points  of  an  exceptional  character,  with  which,  never- 
theless, he  should  be  familiar. 

A  ligatured  artery  does  not  invariably  contract  as  far  as  the 
first  collateral  branch,  nor  only  so  far  as  this  branch,  and  never 
beyond.  Exceptions  to  the  rule  were  determined  by  Mr.  Guthrie's 
observations.    Contraction  may  fall  short  of,  or  pass  beyond,  the 

first  collateral  branch. 

The  falling  short  of  this  point— implying,  I  presume,  a  corre- 
spondingly diminished  length  of  coagulum-shows  that  obliteration 
of  the  vessel  is  not  an  essential  part  of  the  curative  process,  but 
incidental  only,  although  accessory.  Organized  adhesion  of  the 
coats  divided  by  the  ligature  is  the  essential  means  which  Nature 
employs  to  prevent  hcmorx'hage  when  the  ring  of  cellular  coat  is 
removed  by  sloughing.  Hence,  the  presence  of  a  collatera  branch 
immediately  above  the  ligature  does  not  necessarily  interfere  with 
occlusion  of  the  artery.    It  ^nay  impede  the  process  of  adhesion. 
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and  for  a  time  render  it  less  safe,  or  possibly  preclude  it  alto- 
gether :  but  Mr.  Guthrie  affirms  that  in  so  many  instances  arteries 
have  healed  after  division  close  by  a  considerable  branch,  as  to 
justify  the  conclusion  that  they  are  always  capable  of  doing  so, 
provided  only  they  are  sound. 

The  contraction  of  a  ligatured  artery  beyond  first  collateral 
branch  depends  apparently  entirely  on  the  (functional)  importance 
which  that  branch  then  assumes.  After  amputation  of  the  arm, 
through  its  middle  third,  the  brachial  artery  goes  on  diminishing 
in  size,  as  high  as  the  large  subscapular  branch  ;  the  small  cir- 
cumflex branches — although  nearer  the  ligature — also  diminish- 
ing proportionately,  owing  to  their  then  being  so  much  less  func- 
tionally important  than  before  the  operation. 

The  rule,  therefore,  would  appear  to  be  this  : — that  a  ligatured 
artery  (or  an  artery  otherwise  occluded)  contracts  as  far  as  the 
first  collateral  branch  from  it,  which  assumes  importance  after 
the  flow  of  blood  is  diverted  from  the  main  vessel. 

An  artery  or  arteries  torn  completely  through,  heals  without 
hemorrhage,  or  scarcely  any.  This  is  accomplished  by  another 
natural  provision,  similar  to  that  by  which  hemorrhage  from  au 
artery  cut  completely  across  may  be  spontaneously  arrested. 
The  cellular  sheath,  and  outer  cellular  coat,  or  both  together,  are 
drawn  out,  from  ofi"  the  two  inner  coats,  which  then  retract.  The 
blood  escaping,  is  entangled  within  the  canal  thus  formed  of  loose 
cellular  tissue,  and  coagulates  there,  giving  a  bulbous-shaped  ap- 
pearance to  the  lacerated  extremity  of  the  vessel.  The  clot  or 
plug  here  formed  of  blood  intermixed  with  cellular  tissue  is  suffi- 
cient to  prevent  hemorrhage.  It  is  larger  than  that  external 
coagulum  which  forms  over  the  mouth  of  an  artery,  when  cut 
across ;  for,  by  laceration,  the  cellular  texture  is  drawn  out,  and 
makes  a  much  longer  canal  to  receive  this  coagulum,  than  when 
the  receiving  canal  is  made  by  the  retraction  alone  of  the  two 
inner  coats.  The  bulb-shaped  extremity,  consisting  of  cellular 
texture  and  clot  projecting  beyond  the  inner  coats,  may  extend  to 
half  an  inch  or  an  inch  in  length.    It  is  scarcely  worth  consider- 
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ing  any  extension  of  this  clot  as  an  internal  coagulum  within  the 
caual  of  the  artery;  or  possibly  a  small  portion  insinuated  between 
the  retracted  coats  and  cellular  texture,  thereby  compressing  the 
aperture  of  the  canal  of  the  artery  ;  or  lastly,  any  portion  of  clot 
extravasated  in  the  cellular  tissue,  beyond  the  termination  of  the 
bulb-shaped  plug.  Such  details  are  comparatively  unimportant. 
Hemorrhage  is  effectually  prevented,  in  many  cases,  without  these 
accessory,  but  only  incidental  aids. 

The  bulb-shaped  plug  is  the  immediate  provision  of  Nature  for 
preventing  hemorrhage.  I  am  not  aware  of  any  sufficient  obser- 
vations showing  how  an  artery  thus  closed  is  permanently  secured. 
Probably,  liowever,  by  adhesive  inflammation.  The  efficacy  of 
this  provision — this  plug,  is  admirably  illustrated  in  the  follow- 
ing case  by  Houston,*  also  adduced  by  Crisp,  and  of  which  the 
chief  particulars  are  these : — A  man,  aged  thirty-three,  had  his 
arm  torn  off"  at  a  point  corresponding  with  the  insertion  of  the 
deltoid  muscle,  by  the  revolving  strap  of  a  corn-mill.  No 
hemorrhage  occurred,  except  a  little  oozing  from  a  few  small 
vessels.  The  torn  end  of  the  brachial  artery  was  dark  coloured, 
smooth,  and  tumefied — the  very  extremity  being  largest.  When 
pressed  between  the  finger  and  thumb,  it  felt  soft  and  elastic,  as 
if  tensely  filled  with  half-fluid,  half-coagulated  blood,  and  was  dis- 
tended and  jerked  by  pulsations  synchronous  with  those  of  the 
heart;  yet  not  a  drop  of  blood  issued  from,  or  could  be  squeezed 
out  of,  its  truncated  extremity.  The  man  died  from  the  severity  of 
the  injury;  and  it  was  then  proved  to  demonstration  that  Nature 
had  closed  the  artery  in  the  way  already  described. 

Another  case  happened  to  Mr.  Newbigging.  The  arm  of  a 
man  was  torn  off"  by  the  roller  of  a  mill;  and  the  extremity  of  the 
brachial  artery  immediately  became  swollen  into  a  bulb.  Other 
accidents  of  a  similar  description  are  recorded  by  Larrey,  La 
Motte,  and  Carmichael.  Several  cases  might  be  mentioned,  m 
which,  by  this  provision  of  Nature,  the  artificial  application  of 


#  Dublin  Journal,  vol.  xxiv. 
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ligatures  was  unnecessary ;  in  which  also  no  ligatures  were  used, 
aad  recovery  took  place,  without  hemorrhage,  either  primary  or 
secondary.    A  few  such  instances  will  sufl&ce. 

Cheselden  relates  the  case*  of  a  miller,  whose  arm  was  torn 
off  by  a  rope.  The  arteries  and  veins  were  drawn  out  of  the 
axilla  by  this  forcible  extension ;  they  were  simply  replaced,  and 
the  man  perfectly  recovered. 

In  a  similar  case,  by  Scarnell,t  the  entire  arm  was  roughly 
torn  from  the  body,  and  no  ligatures  were  applied.  The  man's 
general  health  remained  good ;  he  walked  at  the  end  of  a  fort- 
night, and  on  the  third  Sunday  went  to  church. 

A  man  having  incautiously  placed  his  hand  on  one  of  the 
cylinders  of  a  bark -crushing  machine,  the  arm  was  gradually 
drawn  in  as  far  as  the  shoulder.  The  humerus  being  crushed  in 
several  places,  he  was  liberated  by  dividing  only  the  integuments. 
On  admission  into  King's  College  Hospital,  where  he  was  placed 
under  the  care  of  Mr.  Fergussou,  about  three  inches  of  the 
main  artery  was  hanging  out  of  the  wound,  and  the  vessel  pulsated 
violently  to  within  one  inch  of  its  torn  extremity ;  nevertheless, 
not  a  drop  of  blood  was  lost. 

Another  instance  is  given  by  Benomont.f  A  boy,  about 
eleven  years  of  age,  had  his  leg  torn  off  above  the  knee  by  the 
spokes  of  a  coach- wheel  ;  no  hemorrhage  ensued  from  the 
femoral  artery,  and  no  ligature  was  applied.  Division  only  of 
the  bone  and  soft  parts  was  necessary,  and  the  patient  perfectly 
recovered. 

Veins  heal  by  processes  apparently  analogous  to  those  which 
wounded  arteries  undergo. 

There  is,  then,  abundant  and  unequivocal  evidence  that  the 
bodily  organism  is  endowed  with  the  (inborn)  power  of  repairing 


*  Anatomy  of  the  Human  Body,  1778. 

t  Lancet,  April,  1832. 
X  Mem.  dc  I'Acad.  de  Chir.,  toni.  iii. 


THE  RESTORATIVE  POWER.  797 


tthe  various  kinds  of  injury  to  which  it  may  be  subjected.  The 
eexisteoce  of  this  Power  is  manifested  by  its  operation — or  the 
ceourse  and  tendency  of  various  kinds  of  injury — e.g.,  the  healing 
cof  wounds  of  all  kinds ;  the  repair  of  fractures  and  dislocationsj — 
whether  reduced  or  unreduced,  and  simple  or  compound ;  the  de- 
velopment of  new  blood-vessels ;  the  spontaneous  or  natural  cure 
cof  aneurism ;  and  lastly,  the  healing  of  wounded  arteries  (and 
weins),  whether  cut  or  torn,  and  partially  or  completely  divided. 

This  innate  Restorative  Power  represents  a  certain,  but  as 
jyet  unknown  and  inadequately  appreciated,  amount  of  reserve 
iforce,  on  the  part  of  Nature ;  ever  able  and  willing  to  be  drawn 
rapon  by  the  practitioner,  as  occasion  may  require,  in  his  thera- 
ipeutic  management  of  injury  or  disease. 

Investigated  by  this  light,  the  course  and  tendency  of  injuries 
tand  diseases  are  discovered  to  be,  in  numerous  instances,  pro- 
(cesses  of  cure.    Conditions  themselves  morbid,  and  not  therefore 
(credited  with  any  curative  power,  assume  this  character  as  their 
(course  and  tendency  expand,  under  the  watchful  observation  of 
ithe  enlightened  practitioner.     Ever  ready  then  is  he  to  assist, 
,ever  unwilling  to  disturb,  the  Natural  process  of  Restoration. 
.     The   course  and  tendency  of  injury  or  disease  declare  the 
nntention  or  purpose  of  Nature,  towards  recovery  or  not.  Gmded 
Iby  its  intention,  I  venture  to  regard  inflammation  as  salutary  m 
imany  cases  ;  namely,  whenever  an  extra  and  pressing  demand  is 
:Biade  on  the  function  of  Nutrition-either  to  restore  some  loss  of 
:structure,  or  to  construct  some  new  mechanism.   The  part  is  thus 
/either  restored  to  its  original  mechanism  (although  not  to  its 
,  original  perfection  of  structure),  or  it  becomes  adapted  to  the  new 

^"^rtr:^:^!  the  samtary  nature  ^  infla.ma^u 

n^ri  >,P  *  "is  to  be  considered  only  as  a 
\itself     «  Inflammation,"  said  he,=^    is  lu  u 

.iLhtij.       xui  t  •  1,  vPMiiirps  a  new  but  salutary  mode 

-  disturbed  state  of  parts,  which  lequires  a  new  , 

1.   4-i,of  ofntp  wherein  a  natural  moae  oi 
.of  action  to  restore  them  to  that  state  wnei 


*  Works,  1837,  ed.  Palmer,  vol.  iii.,  P-  296. 
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action  alone  is  necessary.  Prorn  such  a  view  of  the  subject,  there- 
fore, inflammation  in  itself  is  not  to  be  considered  a  disease, 
but  a  salutary  operation,  consequent  either  on  some  violence  or 
some  disease."  But  the  essentially  morbid  character  of  inflam- 
mation is  chiefly  shown  by  one  important  fact ; — that  the  full 
development  and  appropriation  of  inflammatory  lymph  is  pre- 
vented by  the  persistent  determination  of  blood,  and  consequent 
engorgement  of  the  capillary  vessels.  In  fact,  the  characteristic 
act  of  inflammation,  and  that  which  ensures  the  most  abundant 
siipply  of  organizable  material,  disturbs  the  process  of  its  organi- 
zation. Inflammatory  determination  of  blood,  must  cease,  ere  the 
lymph  efi'used  will  undergo  any  degree  of  organization  approach- 
ing to  that  of  the  normal  tissues. 

Inflammation  is,  therefore,  itself  essentially  a  morbid  condition ; 
yet  the  purpose  of  inflammatory  lymph-development,  as  declared  by 
the  course  and  tenderfcy  of  this  process,  may  be  a  manifestation  of 
restorative  power  in  many  cases  of  inflammation.  But  if  inflam- 
matory lymph-development  be  salutary  in  many  cases,  this  process 
is  itself  consequent  on  (the  act  of)  inflammation.  Practically 
speaking,  therefore,  the  whole  continued  series  of  changes — per- 
sistent determination  of  (arterial)  blood,  followed  by  lymph- 
development — constitutes  a  restorative  process,  whenever  its  purpose 
is  beneficial. 

The  purpose  or  intention  of  Nature  is  an  acknowledged  ground 
of  distinction,  and  the  chief  or  only  one,  between  many  things 
healthy  and  morbid.  Sleep  is  a  salutary  condition,  because  obvi- 
ously intended  by  Nature  to  reinvigorate  and  restore  the  functions 
of  animal  life;  while  coma,  not  having  any  such  intention,  is  a 
morbid  state.  Then,  again,  the  alternate  systolic  and  diastolic 
action  of  the  heart  is  undoubtedly  salutary,  by  virtue  of  the 
purpose  it  fulfils  ;  palpitation,  however,  being  an  irregular  action 
without  any  physiological  intention,  is  a  morbid  condition. 
The  act  of  respiration  is,  in  like  manner,  a  healthy  one,  by 
virtue  of  its  physiological  purpose;  but  this  act  being  performed 
more  quickly  than  usual,  and  irregularly,  without  such  purpose,  as 
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in  some  kinds  of  Fever,  becomes  a  morbid  symptom.  Touching  the 
functions  of  digestion  and  secretion,  respectively,  similar  remarks 
are  applicable.  The  healthy  character  of  these  functions  is 
acknowledged ;  their  morbid  character  is  announced  by  their 
altered  intention. 

So  it  is  with  nutrition.  As  intended  to  repair  the  waste  of  the 
body,  this  is  a  salutary  function ;  it  acquires  a  morbid  character 
when  no  such  purpose  is  intended. 

The  absence  of  any  healthy  or  physiological  purpose  in  the 
development  and  growth  of  Tumours  is  the  chief  evidence  of  their 
morbid  character.  By  virtue  of  their  minute  structure,  all  Tumours, 
known  as  Growths,  much  resemble  the  developmental  conditions 
of  their  analogous  healthy  tissues ;  but,  in  respect  of  their  (func- 
tional) purpose,  they  fulfil  no  physiological  intention.  Conversely, 
inflammation,  by  virtue  of  its  intention  in  numerous  instances  to 
accomplish  some  salutary  purpose,  assumes  a  curative  character. 

Inflammation  is  a  manifestation  of  the  Restorative  Power, 
whenever  intended  to  meet  some  extra  demand  on  Nutrition — 
either  to  restore  some  lost  portion  of  structure,  or  to  construct 
some  new  mechanism.    And,  as  I  have  added,  the  demand  then 
made  is  pressing.  Inflammation,  as  a  restorative  effort,  is  intended 
to  meet  some  demand  on  nutrition  beyond  that  of  mere  nutritive 
'maintenance.^    Accordingly,  the  characteristic  act  of  inflamma- 
tion is  a  persistent  determination  or  persistent  flow  of  arterial 
blood.    The  extra  supply  required  of  organizable  lymph  is  thus 
conveyed  to  wherever  the  nutritive  demand  is  made,  and  thei-e 
effused,  ready  to  undergo  whatever  degree  of  organization  may  be 
necessary  to  fulfil  either  of  the  purposes  referred  to.    Nature  thus 
conveys  and  deposits  the  raw  organizable  material.    Then  lymph- 
development  begins,  and  advances  proportionately  to  the  decline 
of  inflammatory  hypersemia.    This  process  is  analogous  to  that 
of  non-inflammatory  lymph-development  in  the  process  of  nutri- 
tion.   And  the  same  conditions  are  necessary  in  both  cases : — a 
due  supply  of  appropriate  blood,  of  nervous  force,  and  the  influence 
of  a  healthy  condition  of  whatever  texture  in  which,  or  in 
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connexion  with  which,  the  inflammatory  lymph  has  been  de- 
posited. 

Fibro-cellular  or  connective  tissue  is  the  typical  organized 
result  of  this  process.  False  membranes  are  formed,  constituting 
adhesions ;  for  example,  of  the  pleura  and  those  of  other  serous 
membranes. 

Other  and  more  highly-developed  tissues  are  reproduced. 
Many  such  instances  of  inflammatory  lymph-production  are 
adduced  by  Paget.*  Adipose  tissue  is  perhaps  a  slight  step  in 
advance.  It  may  be  formed,  if  not  direcjtly  from  inflammatory 
lymph,  yet  in  the  fibro-cellular  tissue  of  completely  organized 
adhesions.  Elastic  tissue  is  sometimes  abundantly  formed  in  the 
adhesions  developed  from  inflammatory  lymph,  and  particularly  in 
those  of  the  pleura.  Epithelium  covers  the  surfaces  of  well-formed 
adhesions.  Fibrous  tissue  is  produced  from  the  development  of 
inflammatory  lymph,  interstitially  deposited  in  any  fibrous  tissue ; 
as  in  ligaments,  capsules  of  joints,  &cc.  '  Bone  is  often  formed, 
either  as  a  late  transformation  of  inflammatory  lymph,  which  had 
become  organized,  into  perfect  fibrous  tissue — e.g.,  osseous  plates 
in  false  membranes  of  the  pleura,  and  in  those  of  the  pericardium, 
which  plates  are  not  true  bone ;  or  new  bone  appears  in  the  form 
of  ossific  deposits,  connected  with  inflamed  bone  or  periosteum. 
Cartilage  is  possibly  formed  in  chronic  rheumatic  arthritis. f  This 
new  cartilage  is  prone  to  ossify. 

Blood-vessels  are  found  in  organized  inflammatory  lymph,  but 
probably  they  are  not  formed  in  it ;  they  project  into  the  new 
tissue  from  the  structure  on,  or  in,  which  it  is  placed.  Lymphatics 
were  discovered  by  Schroeder  van  der  Kolk|  in  false  membranes. 
Nerve-fibres  have  been  twice  seen  by  Virchow§  in  adhesions ;  one 
of  the  pleura,  the  other  of  the  peritoneum  between  the  liver  and 
diaphragm. 


*  Op.  cit.,  vol.  i. 
f  Trans.  Path.  Soc.  Lond.,  vol.  iii.,  1851,  by  W.  Adams. 
i  Spec.  Anat.  Path,  de  Vasis  uovis  Pscudo-mcmbrauaruiu,  1842. 
§  Wiirzburg  Vcrhaudlungen,  i.,  14'1. 
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It  yet  remains  for  me  to  illustrate  the  restorative  power 
of  intlammation  by  certain  remarkable  exemplifications  of  its 
operation.  These  examples  are  not  limited  only  to  tlie  results 
of  inflammatory  adhesions ;  they  extend  to  the  consequences  of 
inflammation.  The  results  of  suppurative  granulations  and  of 
sloughing,  alike  illustrate  this  restorative  power  in  some  cases. 

The  reparative  power  of  adhesive  inflammation  is  manifested 
by  the  healing  of  incised  wounds  in  those  cases  where  the  efi'usion 
of  lymph  is  induced  by  inflammatory  hypersemia.  The  repair  of 
simple  fi'acture  and  of  simple  dislocation,  when  reduced,  is  an 
analogous  process,  and  commenced  probably  by  inflammatory  hy- 
pergemia  consequent  on  the  injury.  So,  also,  wounded  arteries  are 
permanently  closed  by  adhesion,  of  an  inflammatory  character  in 
some  cases  j  and  the  healing  of  ligatured  arteries  is  certainly 
efiected  by  adhesive  inflammation,  which  seals  the  divided  coats  of 
the  vessel  above  and  below  the  line  of  ligature.  Penetrating 
wounds  of  the  thorax  and  abdomen,  implicating  the  viscera,  aftbrd 
ample  and  varied  evidence  of  the  reparative  power  of  adhesive 
inflammation.  Wounds  of  the  lung  are  healed  by  adhesion  of  the 
pulmonary  pleura  consequent  on  inflammation.  Wounds  of  the 
abdominal  viscera  are  healed  in  like  manner  wherever  the  peri- 
toneal investment  extends ;  and  the  visceral  reflexion  of  the  peri- 
toneum is  very  apt  to  adhere  to  the  parietal  reflexion  of  this 
membrane  opposite  the  external  wound.  These  results  were  explained 
in  describing  the  healing  of  wounds  of  the  abdomen  and  thorax 
respectively.  In  certain  cases  the  peritoneum  is  purposely  injured 
by  the  surgeon,  so  as  to  establish  adhesive  inflammation.  This 
constitutes  the  radical  cure  of  hydrocele  and  that  of  hernia ;  the 
former  being  accomplished  by  a  stimulating  injection ;  the  latter 
by  long-continued  pressure  with  a  truss ;  or  the  radical  cure  of 
hernia  may  be  accomplished  on  the  same  principle  by  the  suc- 
cessful operation  recently  introduced  by  Mr.  Wood.  Lastly, 
among  the  most  familiar  examples  of  beneficial  adhesive  inflam- 
mation, I  may  mention  the  well-known  fact  that  foreign  bodies, 
long  imbedded  in  the  living  tissues,  thus  become  enclosed  in 
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organized  lymph,  and  their  presence  rendered  comparatively  harm- 
less.   An  encysted  foreign  body  is  quiescent. 

Reviewing  these  and  similar  results,  there  appears  to  be  suf- 
ficient reason  to  justify  Hunter's  view  of  the  use  or  purpose  in- 
tended by  adhesive  inflammation.  "  It  may  be  looked  upon  as 
the  effect  of  wise  counsels,  the  constitution  being  so  formed  as  to 
take  spontaneously  all  the  precautions  necessary  for  its  defence; 
for  in  most  cases  we  evidently  see  that  adhesive  inflammation 
answers  wise  purposes."* 

In  conformity  with  this  design,  we  observe  inflammatory  ad- 
hesion preventing  suppuration,  or  confining  its  extent — in  the 
pleura,  in  the  peritoneum,  occasionally;  in  the  synovial  capsules, 
and  determining  the  boundary  of  an  ordinary  abscess ;  beyond 
which  circumscribed  limit,  in  any  case,  the  pus  formed  cannot 
pass.  Then,  again,  the  same  process  prepares  the  way  for  the 
discharge  of  pus,  without  infiltration  of  the  textures  during  its 
passage  or  escape  into  any  natural  cavity  through  which  it 
may  traverse.  Any  collection  of  matter  having  become  circum- 
scribed— as  an  abscess — by  the  deposition  of  inflammatory  lymph, 
is  gradually  conducted  through  the  surrounding  textures  at  their 
most  yielding  point ;  the  pathway  having  been  previously  paved 
securely  for  this  purpose  by  their  adhesion.  The  pus  is  still 
watchfully  circumscribed  during  its  passage,  until  at  length  the 
contents  of  the  abscess  are  discharged.  An  abscess  is  thus  advan- 
tageously opened  by  Nature.  Absorption  makes  the  channel,  and 
in  the  direction  of  least  resistance ;  but  adhesion  makes  its  banks 
secure.  With  this  precaution  a  collection  of  matter  is  safely 
conveyed  from  a  great  depth  in  the  body,  and  by  an  otherwise 
dangerous  route.  Witness  the  evacuation  of  pus  from  the  pleura 
(in  empyema),  through  a  large  and  pendulous  mamma.  Adhe- 
sions of  other  serous  surfaces  favour  the  escape  of  matter.  When 
a  student,  I  once  saw  an  abscess  of  tlie  liver  which  pointed 
and  threatened  to  burst  externally,  but  which  eventually  relieved 


*  Works,  vol.  iii.,  p.  399. 
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itself  by  perforating  the  diaphragm  and  right  lung  successively, 
a  continuous  expectoration  of  pus  being  provided  for  by  adhesion  of 
the  pleura  where  perforation  had  taken  place.  Sometimes,  by  a 
similar  provision,  an  abscess  of  the  liver  discharges  itself  externally, 
or  into  the  stomach,  the  duodenum,  or  the  colon.  An  abscess 
of  the  kidney  will  also  thus  communicate  with  the  colon ;  and  an 
abscess  in  the  right  iliac  forsa  will  be  emptied  into  the  colon, 
cfficum,  or  bladder. 

These  are  instances  of  a  new  mechanism  being  constructed 
for  some  new,  but  perchance  temporarily  useful  purpose,  which  is 
perhaps  less  fi'equently  the  intention  of  inflammation  than  that  of 
permanently  restoring  some  lost  part,  and  of  thereby  reinstating 
a  former  function. 

This  latter,  or  reparative  purpose,  is  further  illustrated  by  the 
healing  of  open  wounds  and  ulcers,  e.g.  certain  burns,  through 
the  medium  of  suppurative  granulations ;  also  by  the  healing  of 
compound  fracture  and  dislocation  in  like  manner,  and  by  the 
growth  and  contraction  of  suppurative  granulations  formed  by  the 
pyogenic  membrane  of  an  abscess  after  its  contents  have  been 
discharged. 

Lastly,  should  inflammation  terminate  by  sloughing,  even  then 
this  disorganization  and  destruction  of  parts  may  prove  beneficial. 
Although  not  fulfilling  any  constructive  or  reparative  purpose, 
sloughing  may  nevertheless  be  a  manifestation  of  restorative  power 
by  virtue  of  its  purpose.  Nature  thus  operates  possibly  to  recover 
the  condition  of  health.  A  remarkable  instance  this  of  the  pro- 
verb— that  good  sometimes  comes  out  of  evil.  The  spontaneous 
cure  of  aneurism  by  sloughing  is  one  example ;  the  unloosening 
and  expulsion  of  a  foreign  body  by  sloughing  of  the  part  in 
which  it  is  imbedded  is  another  instance  of  the  same  mode  of 
natural  cure. 

Keeping  in  view  the  purpose  of  inflammation,  as  shown  by 
its  career  from  first  to  last,  we  are  led  to  regard  this  morbid  con- 
dition as  an  expression  of  restorative  power  in  many  cases.  In- 
flammatory determination  of  blood  may  prove  serviceable,  and  its 
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consequences  beneficial.  Among  the  latter  we  find  inflammatory 
lymph -deposit  possibly  undergoing  development  suitable  to  various 
requirements — reparative  and  constructive. 

Other  lymph-depositSj  of  a  wow-inflammatory  origin^  exhibit 
an  opposite  course  and  tendency.  They  are  prone  to  degenerate  j 
yet  their  degeneration  may  in  like  manner  be  a  manifestation 
of  restorative  power^ — by  virtue  of  the  purpose  that  Nature  thus 
endeavours  to  accomplish.  Tuberculous  matter  tends  to  dege- 
nerate and  become  quiescent.  Grey  (miliary)  tubercles  wither. 
They  lose  their  lustrous  appearance,  and  shrink  into  yet  smaller 
fibrous  masses.  If  deposited  in  the  lung,  the  portions  of  pul- 
monary texture  in  which  these  remnants  of  grey  tubercles  are 
imbedded,  also  dry,  shrivel,  and  acquire  a  dark  colour  from  the 
deposition  of  pigment.  Yellow  tubercles  are  apt  to  undergo 
calcareous  degeneration,  whereby  they  become  quiescent.  This 
petrifaction  may  occur,  not  only  in  recent  yellow  tubercles ;  it 
may  overtake  those  which  have  softened ;  the  degeneration  in 
either  case  being  accompanied  usually  with  pigmental  degeneration 
of  the  surrounding  pulmonary  texture.  Lastly,  the  softening  of 
tubercle — accompanied,  as  this  change  is,  Avith  the  disintegration 
and  destruction  of  lung-tissue — is  nevertheless  not  without  its 
restorative  character.  The  purpose  of  Nature  is  obvious.  Lique- 
faction favours  the  expectoration  of  the  tuberculous  matter,  and 
leaves  the  cavity,  or  vomica,  formed  in  the  lung-texture,  free  to 
contract,  by  the  deposition  of  organizable  inflammatory  lymph 
around  the  cavity,  which  moreover  is  then  likely  to  cicatrize. 

Obliteration  of  a  cavity,  possibly  a  large  one,  in  the  lung,  does 
actually  occur,  and  far  more  commonly,  than  pathologists  were 
formerly  inclined  to  believe.  Phthisis  puhnonalis  is  prone  to 
undergo  this  spontaneous  cure.  We  owe  its  discovery — a  grand 
one  in  restorative  pathology — to  an  admirable  series  of  observa- 
tions made  by  Professor  Bennett.  During  a  period  of  five  years, 
as  Pathologist  to  the  Royal  Infirmary  of  Edinburgh,  he  per- 
formed and  recorded  the  results  of  more  than  two  thousand  post- 
mortem examinations.     "  Gradually  one  great  fact  became  im- 
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pressed  upon  his  mind, — viz.,  that  all  organic  diseases  occasionally 
presented  a  tendency  to  spontaneous  cure.    He  was  repeatedly 
meeting  with  instances  where,  although  death  vras  occasioned  by 
disease  in  one  organ,  there  were  others  which  presented  traces  of 
previously  existing  lesions  which  in  some  way  had  healed.    In  no 
organs  were  such  appearances  more  common  than  in  the  lungs, 
and  of  no  disease  was  evidence  of  a  spontaneous  cure  more  frequent 
than  of  Pulmonary  Consumption."*    Only  one  condition  seems 
necessary — the  arrest  of  any  further  deposition  of  tuberculous 
matter.    But  contraction  and  cicatrization  may  ensue,  with  or 
without  the  complete  evacuation  of  all  the  tuberculous  matter 
from  its  containing  cavity.    Organizable  inflammatory  lymph — 
instead  of   more  tuberculous    and  non -organizable   lymph — is 
deposited  in  the  pulmonary  tissue  forming  the  walls  of  the  cavity. 
Its  boundary  thus  becomes  defined,  and  extends  no  farther.  Then 
follows  contraction,  and  finally  cicatrization ;  the  only  remnant 
of  the  original  cavity  being  a  linear  cicatrix  in  the  substance  of 
the  lung ;  and,  as  the  surface  of  the  corresponding  portion  of  pul- 
monary texture  is  drawn  in,  it  there  presents  a  characteristic 
stellate  puckering.     Should,  however,  the  cicatrix  be  superficial, 
the  pleura  over  it  becomes  thickened,  and  adherent  to  the  costal 
pleura;  then,  as  contraction  proceeds,  the  cicatrized  portion  of  lung 
is  drawn  closely  to  the  wall  of  the  thorax,  from  which  it  cannot  be 
detached  without  great  violence.    Any  tuberculous  matter  which 
may  have  been  retained  in  the  cavity,  during  this  process  of 
healing,  still  exists  in  the  cicatrix,  but  in  a  quiescent  state, — it 
having  undergone  either  fibrous  or  calcareous  degeneration,  and 
possibly  have  become  encysted. 

There  is  ample  evidence  to  show  that  in  all  cases  the  natural 
tendency  of  phthisis  is  to,  or  towards,  recovery — provided  only, 
that  the  further  deposition  of  tubercle  is  arrested ;  and  there  seems 
no  reason  why  cavities,  possibly  of  large  size,  in  the  lung,  should 
not  heal  with  the  same  frequency  as  ulcerations  or  abscesses  in 


•  Pathology  and  Treatment  of  Pulmonary  Consumption,  1859,  Preface. 
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other  internal  organs.  Professor  Bennett  supports  this — his 
conclusion — by  an  indisputable  series  of  cases.  The  following 
one  will  convince  the  most  sceptical : — A  man,  aged  twenty-two, 
laboured  under  all  the  symptoms  of  advanced  phthisis,  and  his 
life  was  despaired  of,  A  large  cavity  had  formed.  Subsequently, 
however,  he  recovered  his  health,  and  continued  well.  Eventually 
he  died,  at  fifty  years  of  age,  from  delirium  tremens.  The  post- 
mortem examination  discovered  a  cicatrix,  three  inches  long,  in 
the  apex  of  the  right  lung,  and  cretaceous  concretions,  with 
puckering,  at  the  summit  of  the  left  lung. 

Laennec,  Andral,  Cruveilhier,  Kingston,  Pressat,  Rogee, 
Bondefc,  and  others,  have  also  published  cases  where  all  the 
functional  symptoms  and.  physical  signs  of  phthisis,  even  in  its 
most  advanced  stage,  were  present,  and  yet  the  individual  sur- 
vived many  years,  ultimately  dying  of  some  other  disease  ;  and  on 
dissection,  cicatrices  and  concretions  were  found  in  the  lungs. 

Not  only  Deposits,  but  Groivths,  are  liable,  and  even  prone, 
to  undergo  certain  morbid  changes,  which,  by  virtue  of  the  purpose 
intended  by  Nature,  may  be  regarded  as  manifestations  of  curative 
power.  Tumours  grow,  indeed,  without  any  seeming  physiological 
purpose ;  but  their  pathological  changes  are,  possibly,  expressions 
of  restorative  power,  in  disguise. 

Non-malignant,  or  innocent  growths — e.g.,  fatty,  fibrous, 
cystic,  and  cartilaginous  tumours — severally  exhibit  this  character 
in  some  cases.  It  is  unnecessary  to  specify  instances,  because 
more  conclusive  illustrations  are  afforded  by  the  natural  course 
and  tendency  of  that  kind  of  growth  which  is  not  commonly 
supposed  to  exhibit  much,  if  any,  inclination  to  spontaneous  cure. 
I  allude  to  Cancer-growth.  Malignant  as  is  its  character,  this 
species  of  growth  has  been  no  less  indiscriminately  maligned.  Its 
career  is  not  invariably  an  evil  one ;  there  is  an  effort  made,  and 
a  striving  towards  a  haj)py  issue.  This  is  evinced  in  various  ways. 
Cancer-growth  may  cease  spontaneously,  and  the  tumour  remain 
in  a  stationary  condition  for  years  or  for  life,  and  the  individual 
die  eventually  from  some  other  disease  of  a  totally  different 
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character.  Two  cases  are  mentioned  by  Walshe,*  in  both  of  which 
female  patients  having  cancer,  advanced  to  ulceration,  succeeded 
nevertheless  in  concealing  their  disease  from  their  husbands  ;  and 
in  one  of  these  cases,  the  husband  being  a  medical  practitioner, 
such  concealment  was  surely  a  special  guarantee  that  neither  the 
local  suffering  nor  the  constitutional  disturbance  was  severe  or 
obvious.  Mr.  Cooke,  my  colleague,  and  of  the  Cancer  Hospital, 
speaking  of  the  arrest  of  cancer,t  states,  that  experience  has  led 
him  to  believe  that  in  a  great  number  of  these  tumours  there  is 
a  natural  ebb-tide.  At  first  the  tumour  grows  rapidly,  after  a 
time  slowly ;  it  then  remains  stationary,  and  at  last  begins  to 
waste,  until  gradually  it  almost  disappears.  These  favourable 
cases  are  seen  in  persons  of  cheerful  temperament. 

Arrest  of  cancer  in  the  aged  is  not  an  uncommon  event.  Two 
remarkable  cases  are  recorded  in  the  "  Lancet  "  (July  17th,  1858). 
One — at  the  Cancer  Hospital — ^was  that  of  a  healthy-looking  old 
woman,  with  a  ruddy  complexion,  and  aged  eighty-two.  Scirrhus 
of  four  years'  duration  existed  in  her  left  breast,  and  she  had  been 
an  out-patient  at  the  hospital  just  twelve  months.  Under  treat- 
ment of  a  palliative  character  only,  the  disease  had  become  quite 
stationary,  the  tumour  moveable,  and  somewhat  diminished  in 
size.  The  other  case  was  that  of  an  old  woman,  aged  seventy- 
seven,  a  patient  in  tbe  University  College  Hospital.  A  rather 
prominent  cancer  had  formed  in  the  left  breast,  which  many 
surgeons  had  seen,  all  of  whom  recommended  its  removal  by  the 
knife,  to  which  the  patient  would  not  consent.  In  this  instance 
the  disease  had  existed  for  seven  or  eight  years,  and  was  progres- 
sive only  during  the  last  eight  or  nine  months. 

Other  modes  of  spontaneous  cancer-cure  are  specified  by 
Walshe  in  the  work  already  referred  to. 

Thus,  cancer- growth  may  terminate  by  "  resolution  and  ab- 
sorption."   WellerJ  states  that  a  medullary  cancer  of  the  eye  of 


*  Nature  and  Treatment  of  Cancer,  1846,  p.  134. 
t  Lancet,  June  5th,  1858. 
%  Ilandb.  der  Augenlieilk.,  S.  414,  1830. 
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an  infant  ultimately  disappeared,  and  was  followed  by  dropsy  and 
atrophy  of  the  eyeball.  Travers  also  relates  an  instance  of  absorp- 
tion, under  circumstances  which  left  no  doubt  as  to  the  nature  of 
the  disease,  and  where  no  treatment  worthy  of  the  name  had  been 
employed, — only  a  deodorizing  solution  of  chloride  of  lime.  Yet 
scirrhus  of  the  breast  disappeared  in  a  lady  whose  other  breast 
had  been  extirpated  for  this  disease.  Not  long  after,  she  died 
of  asthma,  and  a  post-mortem  examination  showed  that  scirrhus 
had  formed  in  several  of  the  abdominal  viscera. 

Suppuration  is  another  mode  of  spontaneous  cure.  M.  Leveque 
Lasource*  cites  an  example.  A  man  had  a  large  scirrhous 
tumour  removed  from  his- back  by  Boyer.  The  disease  returned. 
No  operation  was  again  performed ;  but  subsequently,  violent 
inflammation  supervened ;  an  abscess  followed  with  profuse  sup- 
purative discharge,  and  then  recovery. 

Mortification  may  extirpate  a  cancer,  although  rarely.  The 
whole  tumour  is  thrown  off  by  sloughing.  Cases  are  recorded  by 
Garnerijt  Cruveilhier_,{  Sir  E.  Home,  Cline,§  Steidele,||  Dupuy- 
tren,*[[  Richerand,**  and  C.  T.  Jackson.tt 

Cicatrization — and  permanently  established,  after  destruction 
by  ulceration — has  been  witnessed  in  some  cases.  NicodJ J  supports 
this  statement.  Bayle  saw  several  such  recoveries.  Svendsen§§ 
relates  one,  that  of  a  man  with  an  encephaloid  cancer  in  his  right 
thigh.  This  tumour  ulcerated,  bled  frequently,  and  subsequently 
diminished  in  such  manner  that  the  patient  left  the  hospital  as 
cured. 

Hitherto,  I  have  illustrated  the  curative  power  of  Nature  by 


*  Theses  de  Paris,  1807,  p.  27. 

t  Bulletin  de  la  Soc.  Med.  d'Emulation,  Dec.  1810,  Sept.  1811. 
X  Essai  sur  I'Anat.  Pathol.,  1816,  t.  i.,  p.  127. 

§  Lancet,  vol.  ii.,  p.  401.  j]  Journ.  de  Mcdecine,  torn.  Ixxxii. 

11  Jouru.  Ilebdom.,  1829,  t.  iv.,  p.  38  ;  Gaz.  dcs  Hop.,  Nov.  2-1  and  31,  1831. 
**  Nosographie  Chirurgicale,  t.  i.,  p.  381. 
tt  Mason  Warren,  Amer.  edit.,  art.  Cancer,  p.  117. 
iX  Bulletin  de  la  Soc.  Med.  d'Emulation,  1810,  No.  1. 
§§  Acta  Soc.  Reg.  Med.  liavuieusis,  1829,  vol.  vii.,  p.  100. 
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the  course  and  tendency,  or  career,  of  various  kinds  of  injury,  and 
by  tliat  of  various  diseases  of  nutrition.  The  operation  of  an 
innate  restorative  power,  or  property,  of  the  living  tissues,  is 
equally  conspicuous  in  the  career  of  Blood-diseases.  All  these 
diseases  run  their  appointed  courses,  and  tend  to  this  or  that 
issue — regulated,  possibly,  bi;t  not  controlled  or  overcome,  by 
human  interference.  Art  is  powerless,  otherwise  than  to  conduct 
the  disease  to  a  favourable  issue.  For  example,  "  you  may,"  as 
Pitcaira  remarked,  "  guide  a  fever ;  you  cannot  cure  it.  What 
would  you  think  of  a  pilot  who  attempted  to  quell  a  storm  ? 
Either  proposition  is  equally  absurd.  In  the  storm,  you  steer  the 
ship  as  well  as  you  can ;  and  in  a  fever,  you  can  only  employ 
patience  and  judicious  measures  to  meet  the  difficulties  of  the 
case." 

Blood-diseases  are  eminently  self-limited but,  moreover, 
their  natural  course  and  tendency  are  invariably  to,  or  towards, 
recovery.  There  is  in  each  case  ample  evidence  of  a  restorative 
effort.  So  far,  fatal  as  may  be  the  issue  of  these  diseases,  they  are 
manifestations  of  Restorative  Power,  and  appropriate  illustrations, 
therefore,  of  the  Principle  I  am  advocating. 

Reviewing  the  whole  class  of  Blood-diseases,  their  curative 
course  and  tendency  are  perhaps  most  conspicuous  in  the  exanthe- 
matous  fevers.  The  effort  to  spontaneous  cure  is  clearly  shown 
by  the  character  of  all  the  constitutional  symptoms  which  idio- 
pathic fever  represents.  During  the  "  brooding-time"  of  any  such 
fever,  no  restorative  power  is  apparent ;  but  the  supervention  of 
fever  implies  that  '  reactionary  disturbance^  by  which,  if  victo- 
rious, the  blood-poison  is  expelled  from  the  body.  Such,  at  least, 
is  always  the  effort  of  Nature.  Reaction  denotes  acceleration  of 
the  circulation,  as  opposed  to  '  febrile  oppression'  of  the  nervous 
system ;  and  it  is  responded  to,  in  some  respects,  by  the  excreting 
organs  seeking  to  expel  the  blood-poison ;  but,  more  especially, 
by  the  function  of  nutrition,  in  decomposing  and  destroying  the 
poison  by  combining  it  with  the  natural  tissues.  This  crowning 
act  of  all  is  evinced  by  a  characteristic  '  skin-eruption,'  and  its 
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maturation,  after  which  the  fever  subsides.  The  blood-poison  is 
expelled,  and  health  eventually  restored. 

Such  is,  briefly,  this  natural  process  of  recovery — self-directed, 
self- completed.  Hazardous  in  all  blood-diseases,  perilous  indeed 
in  some,  must  this  process  of  expulsion  be ;  for,  until  completed, 
the  whole  body  is  deprived  of  that  which  is  essential  to  life,  and 
subsequently  the  blood  is  reinstated  only  by  little  and  little 
instalments.  The  convalescence  from  any  blood-disease  is  always 
protracted,  and  even  precarious. 

These  general  reflections  on  the  self- curative  course  and  ten- 
dency of  blood-diseases  are  sufficient,  without  my  further  illustrat- 
ing their  generic  character  in  this  respect,  by  the  career  of  each 
particular  species. 

Analogous  restorative  power  is  manifested  by  reaction  re~ 
sponding  to  the  '  shock  of  injury.'  The  nervous  system  is  not, 
indeed,  oppressed  by  a  blood-poison,  but  overcome  and  prostrated, 
either  by  the  sudden  expenditure  of  nerve  force,  or  by  its  suspended 
generation  j  and  to  meet  the  contingent  demand,  the  heart  pos- 
sesses the  power  of  itself  reviving  after  a  time,  and  reproducing 
the  nervous  force,  by  virtue  of  an  accelerated  circulation  of  blood. 
The  heart  responds  to  the  duty  suddenly  imposed  on  it,  and 
the  phenomena  of  reaction  are  those  of  restoration.  So  strong, 
indeed,  is  this  reserve  power  of  the  heart,  and  so  eager  is  this 
organ  to  do  its  duty,  that  reaction  is  apt  to  pass  beyond  and  over- 
shoot the  standard  of  healthy  circulation — subsiding  only,  by  tem- 
porary fits  of  reaction,  down  to  the  more  even  calm  of  health. 

This  natural  reserve  power  is  competent  to  establish  reaction, 
without  any  artificial  assistance,  in  the  young  and  vigorous. 

"  A  young  man  of  unbroken  and  vigorous  constitution  was 
thrown  into  a  dungeon  at  Hayti.  Thumb-screws  were  put  upon 
him,  and  a  jug  of  water  placed  by  his  side, — to  which,  however,  he 
could  not  apply  his  mouth,  owing  to  the  confinement  and  acute 
pain  in  his  hands.  The  gaoler,  who  came  to  him  occasionally, 
lifted  the  pitcher  to  his  mouth,  at  which  times  he  drank  freely  ; 
in  the  intervals,  his  mouth  was  parched ;  he  was  restless,  but 
dozed  a  little.    In  this  state  he  remained  upwards  of  forty-eight 
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hours,  during  which  period  he  never  felt  the  least  inclination  to 
void  either  urine  or  feces.  Some  hours  after  the  screws  had  been 
removed,  he  passed  a  moderate  quantity  of  very  high-coloured 
urine,  after  which  the  secretion  gradually  returned  to  its  ordinary 
state,  and  he  suffered  no  subsequent  inconvenience.''* 

Similar  instances  might  be  cited  in  evidence  of  what  I  would 
term  '  cardiac  reserve  force.'  This  force  comes  into  operation 
whenever  necessary  to  restore  the  balance  of  the  blood's  circula- 
tion, and  to  recover,  chiefly,  the  functions  of  animal  life.  The 
efl&caoy,  and  occasionally  the  sufficiency,  of  this  reserve  force  is 
attested  by  its  overcoming  febrile  oppression  of  the  nervous 
system  and  the  shock  of  injury. 

On  the  other  hand,  the  nervous  system  is  itself  the  source  of 
certain  occasional  muscular  actions  of  a  restorative  character,  and 
all  of  which  indicate  what  may  be  termed  '  nervous  reserve  force.' 
This  force  is  manifested  by  the  involuntary  muscular  actions 
connected  chiefly  with  the  functions  of  Respiration  and  Digestion, 
by  which  each  of  these  functions,  being  capable  of  adaptation  to 
various  evil  contingencies,  assumes  a  self-restorative  character.  They 
are  expressions  of  restorative  power  emanating  therefrom. 

The  function  of  Respiration  is  essentially  that  of  aerating  the 
blood — thus  preserving  its  vitality,  and  eliminating  certain  excre- 
raentitious  matters.  This  end  is  attained  by  the  alternate  move- 
ments of  inspiration  and  expiration,  through  the  action  of  those 
muscles  which  enlarge  and  diminish  the  capacity  of  the  thorax; 
and  these  muscular  actions  are  under  the  presidency  of,  and 
regulated  by,  a  portion  of  the  nervous  system.  But  the  acts  of 
inspiration  and  expiration  must  be  performed  regularly  and  suffi- 
ciently, otherwise  the  essential  purpose — aeration  of  the  blood — is 
not  duly  accomplished.  Whenever,  therefore,  this  fails  to  be 
effected,  the  reflex  nervous  reserve  force  is  displayed,  and  any 
deficient  supply  of  air  immediately  compensated  by  extra  and  deep 
inspirations,  as  many  as  may  be  required  to  meet  the  demand. 
Respiration  is  thereby  adapted  to  any  such  contingency,  and  the 


*  Constitutional  Irritation.   B.  Travers. 
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function  restored.  By  virtue  of  the  reflex  nervous  reserve  force, 
a  long-drawn,  involuntary  inspiration,  now  and  then,  compensates 
the  want  of  breath  experienced  by  any  one  oppressed  with  care. 
'  Sighing'  is  the  act  of  respiratory  restoration,  and  it  bespeaks 
some  expenditure  of  that  reflex  reserve  force  which,  operating 
through  the  muscles  of  deep  inspiration,  then  comes  to  our  relief. 
'  Yawning'  is  a  still  deeper  inspiration,  invoked  possibly  by  the 
want  of  breath  consequent  on  idleness. 

Not  only  is  a  deficient  supply  of  air  thus  remedied ;  but  re- 
spiration is  capable  of  meeting  other  contingencies — through  other 
adaptations,  depending  also  on  the  same  reserve  force,  and  whereby 
this  function  assumes  a  self-restorative  character.  It  is  enabled 
to  maintain  a  due  supply  of  air,  by  speedily  removing  any  obstacle 
from  the  passages  through  which  air  is  admitted  and  expelled. 
The  bronchial  tubes,  trachea,  and  larynx  are  kept  free  by  *  coughing,' 
the  nares  by  '  sneezing ;'  and  both  these  actions  are  accomplished 
by  some  expenditure  of  reflex  nerve  force  in  store  for  such  occa- 
sions. How  is  it,  then,  brought  into  operation?  The  larynx 
is  endowed  with  so  high  a  degree  of  sensibility,  that  it  imme- 
diately takes  notice  of  any  irritant  accidentally  present  in  the 
glottis.  The  smallest  foreign  body,  or  even  a  drop  of  water,  is 
intolerable.  Forthwith,  an  inspiration,  as  long  and  deep  as 
possible,  takes  place  involuntarily;  the  rima  glottidis  is  then  closed 
by  the  spasmodic  action  of  its  own  muscles,  and  immediately  a 
violent  expiration  ensues,  with  an  expulsive  blast  of  air,  generally 
sufficient  to  carry  any  obstacle  before  it.  The  foreign  body  is 
thus  dislodged  and  coughed  up.  So  jealously  watchful  is  the 
glottis  of  anything  intruding,  that  even  cold  air  may  he  rejected 
by  this  door-keeper  of  the  lungs.  The  mucous  membrane  of  the 
trachea  and  bronchial  tubes  is  far  less  sensitive  in  health.  Never- 
theless it  may  become  so,  when  subjected  to  continued  irritation, 
or  under  the  influence  of  nervous  excitement.  Bathed  with  their 
naturally  bland  mucus,  these  tubes  are  easy;  let  inflammation 
occur,  and  their  preservative  sensibility  is  soon  discovered.  The 
mucus  of  bronchitis  is  ejected,  or  coughed  up,  again  and  again  ; 
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while  blood,  pus,  and  tuberculous  matter,  are  at  once  recognised 
as  foreign  bodies,  and  peremptorily  ejected.  Pneumonia  and 
phthisis  thus  find  vent  by  expectoration.  In  nervous  asthma  the 
mildest  air  is  regarded  as  intrusive,  and  rejected  accordingly.  All 
this  implies  some  expenditure  of  the  stock  of  reflex  nervous  force, 
reser'ved  for  such  occasions,  and  expended  through  the  action  of 
those  muscles  by  which  deep  expiration  is  accomplished.  The  act 
of  '  sneezing '  is  of  similar  character.  Invoked  by  any  foreign 
particles  in  the  nasal  passages,  it  is  accomplished  by  a  sudden  and 
violent  expiration, — the  aperture  between  the  mouth  and  larynx 
being  more  or  less  completely  closed  by  the  velum  palati ;  and 
this  expiration — analogous  to  cough — is  a  natural  restorative 
provision,  and  a  manifestation  of  reflex  nervous  reserve  force, 
ever  ready  to  be  drawn  upon  as  occasion  may  require. 

The  function  of  Digestion  takes  care  of  itself,  in  a  measure,  by 
certain  involuntary  muscular  actions.  *  Vomiting^  and  the  act  of 
'  diarrhosa'  are  protective  provisions,  by  which  indigestible  food  and 
poisonous  matters  are  ejected ;  and  both  these  actions  are  mani- 
festations of  the  same  reserve  force.  They  are  analogous  to 
coughing.  In  both  actions  a  deep  inspiration  is  followed  by  the 
spasmodic  closure  of  the  glottis,  and  then  an  expulsive  expiration, 
together  with  the  contents  of  the  stomach  or  of  the  rectum.  The 
offending  matters  are  thus  expelled  from  the  system.  But  these 
restorative  actions  are  aided,  in  one  cas3,  by  the  muscular  con- 
tractility of .  the  stomach ;  in  the  other,  by  that  of  the  rectum 
co-operating  with  the  levatores  ani  muscles,  and  by  the  peristaltic 
action  of  the  intestines  previous  to  the  act  of  defecation.  In 
either  way,  the  ingesta,  solid  and  fluid,  are  ejected,  if  indigestible ; 
and  poisonous  matters,  swallowed  accidentally  or  by  design,  are 
providentially  expelled.  Irritating  secretions  also — as  bile,  inflam- 
matory mucus,  and  serum — are  disposed  of  in  like  manner.  The 
whole  gastro-intestinal  canal  is  thus  kept  clear  of  offensive  matters, 
-whether  introduced  as  food  or  poison,  or  secreted  from  the  blood. 
Blood-poisons  are  apparently  excreted,  in  part  at  least,  by 
the  same  means ;  for  although  chemical  analysis  has  hitherto 
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failed  to  detect  any  sucli  poison  in  matters  vomited  or  voided  from 
the  bowels  ;  yet  the  diarrhoea,  persistent  and  peculiar  in  some 
blood-diseases,  is  significant.  In  typhoid  fever,  not  only  is  the 
diarrhoea  characteristic,  but  the  inflammatory  enlargement,  &c. 
of  Peyer's  glands  is  perhaps  post-mortem  evidence  of  its  having 
been  the  effort  to  excrete  the  typhoid  blood-poison. 

This  excretory  function  of  the  intestinal  mucous  membrane, 
and  the  subsequent  expulsion  of  poison  thereby  eliminated  from  the 
blood,  form  another  phase  of  the  restorative  power  vested  in  the 
intestinal  canal,  coupled  with  the  action  of  those  muscles  which 
more  especially  expel  its  contents.  By  vomiting,  and  ordinary 
diarrhoea,  the  gastro-intestinal  canal  is  itself  cleared  or  cleansed  ; 
but  that  diarrhoea  which  carries  off  any  blood -poison  purges  the 
blood,  and  this  is  restorative  to  the  whole  body.  The  intestinal 
canal,  considered  as  an  excreting  organ,  takes  rank  with  the  lungs, 
kidneys,  and  skin. 

Associated  with  the  function  of  Digestion,  are  two  sensations 
— hunger  and  thirst ;  both  of  which,  by  their  peculiar  inclinations, 
in  various  diseases,  exhibit  the  curative  efforts  of  Nature.  Hunger 
and  thirst  are  sensations  referred  respectively  to  the  stomach  and 
fauces  ;  but  they  indicate  the  wants  of  the  system,  in  respect  of 
food  and  drink.  These  sensations  are  indeed,  in  health,  the  surest 
guides  to  the  organic  requirement  of  alimentary  matter, — not  only 
in  point  of  quantity,  but  that  also  of  kind,  although  less  apparently 
the  monitors  whereby  the  selection  of  articles  of  food  is  instinc- 
tively  regulated.  "  What  would  you  like  for  dinner  ?"  is  a  ques- 
tion, the  answer  to  which  is  at  once  suggested  by  a  self-regulating 
choice  of  one  or  more  particular  kinds  of  food.  And  in  health 
this  natural  choice  is  always  the  surest  guide  respecting  the 
particular  wants  of  the  system  then  pressing.  So  likewise  in 
disease,  the  quantity  of  food  required  is  measured  by  instinctive 
desire.  Loathing  of  all  food  in  fever, — ravenous  desire,  in 
convalescence,  to  restore  the  consequent  waste  of  the  body.  And 
the  kind  of  food  required  is  equally  suggested  by  instinctive  choice. 
"  What  food  may  he  take  ?  shall  1  give  him  a  little  of  this  or  that 
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— "  Let  him  have  what  he  fancies  most"  is  the  answer  sanctioned 
by  the  results  of  experience. 

The  instinctive  longing  for  some  particular  kind  of  food  is  a 
wise  provision  of  Nature  in  the  cure  of  disease.    Often  unerring, 
always  suggestive,  this  instinctive  choice  should  ever  be  consulted, 
and  its  dictates  fulfilled,  or  at  least  regarded.    How  often  do  we 
hear  of  some  desperate  and  almost  hopeless  case  in  which,  life 
being  reduced  to  its  lowest  ebb,  the  food-fancies  of  the  dying 
were  indulged,  just  because  such  indulgence  could  do  no  harm. 
"  Let  him  take  whatever  he  likes  best."    But  this  last,  and  appa- 
rently hopeless,  resource  is  not  in  vain.    Ever-provident  Nature, 
appealed  to  at  even  the  eleventh  hour,  has  not  turned  a  deaf  ear 
to  our  faith  in  her  restorative  power.   From  the  moment  instinct 
has  been  allowed  to  select  the  kind  of  food,  life  has  rallied.  This 
is  even  more  wonderful  than  the  instinctive  measurement  of  the 
quantity  required,  which  is  suggested  only  as  the  sensation  of 
hunger  subsides  during  ingestion  ;  whereas  the  right  choice  of 
food  is  an  altogether  predetermining  instinctive  suggestion.  And 
the  marvellously  admirable  accuracy  of  this  restorative  instinct  of 
choice  would  be  yet  more  conspicuous,  should  chemical  research 
ever  demonstrate  that  the  longing  for  some  particular  chemically 
constituted  kind  of  food  in  any  particular  disease  is  invariably 
connected  with  the  inward  want  of  that  special  kind  of  food  con- 
sequent on  that  disease.     The  disease  having  created  the  want, 
would  then  suggest  its  own  remedy.    What  conclusive  evidence 
would  this  be  of  curative  provision,  and  prompting  to  spontaneous 
cure ;  what  an  illustration  of  the  curative  power  of  Nature. 

If,  in  convalescence  from  disease,  the  kind  of  food  required  be 
not  taken,  it  is  usually  rejected  by  the  stomach.  Natural  in- 
stinct selects  that  kind  of  food  which  the  stomach  will  retain,  and 
which  supplies  the  particular  and  critical  wants  of  the  system. 

This  selective  instinct  and  the  efficacy  of  its  promptings  are 
further  witnessed  in  the  particular  articles  of  food  chosen  by 
patients — apart  from  the  teaching  of  experience — in  diseases  of 
the  stomach.    Food  specially  suited  to  the  impaired  digestive 
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powers  of  this  organ  is  instinctively  chosen.  A  remarkable  in- 
stance of  self-regulating  choice  of  food,  in  a  case  apparently  of 
chronic  'gastritis,  occurred  to  Dr.  William  Hunter.*  The  story 
is  told,  in  his  own  graphic  language,  to  inculcate  the  efficacy  of 
that  curative  treatment  which  avoids  oflPending  a  very  weak 
stomach  either  by  the  quantity  or  quality  of  food  administered ; 
but  the  course  of  this  case  and  the  directions  given  show  the 
curative  power  of  instinctive  choice.  The  patient  was  ordered  to 
begin  with  one  spoonful  of  milk  for  a  meal,  then  to  proceed  very 
gradually  to  a  greater  quantity,  and  to  other  fluid  food,  especially 
to  whatever  "  his  own  fancy"  might  invite  him.  Guided  thereby, 
the  child — who  had  been  reduced  to  the  condition  of  a  living 
skeleton  by  frequent  vomitings — speedily  recovered  his  wonted 
flesh,  strength,  colour,  and  spirits,  and  became  "  very  importunate 
to  have  more  substantial  food,''  whereby  he  grew  eventually  into 
"  a  healthy  and  very  strong  young  man." 

There  is,  then,  evidence  that  patients  having  disease  of  the 
stomach,  or  disease  unconnected  therewith,  may  safely  trust  the 
suggestions  of  their  instinctive  choice  of  food.  There  is  also 
evidence  of  blood-restorative  power  vested  in  the  gastro-intestinal 
canal, — by  virtue  of  its  function  in  excreting  blood-poisons,  and  of 
the  self-restorative  or  protective  power  of  this  canal  by  virtue  of 
the  cleansing  operations,  vomiting  and  purging.  These  opera- 
tions are,  however,  chiefly  the  result  of  muscular  actions  depending 
on  the  reflex  reserve  force  of  a  certain  portion  of  the  nervous 
system,  and  each  implies  some  expenditure  of  such  force. 

Analogous  restorative  operations  are  eflPected  by  the  respira- 
tory apparatus.  Deep  inspirations — as  sighing  and  yawning, 
whenever  necessary,  to  compensate  for  deficient  aeration  of  the 
blood ;  deep  expirations — coughing  and  sneezing,  whenever  ne- 
cessary, to  clear  the  air-passages.  The  former  operations  have 
reference  to  the  blood ;  the  latter  are  self-restorative, — or  protec- 
tive of  the  working  condition  of  the  pulmonary  organs  j  and  both 
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these  kinds  of  operation — deep  inspiration  and  expiration — are 
the  result  of  muscular  actions  contingent  on  the  issue  of  the  same 
reserve  force. 

The  Lungs  are  not  merely  excreting  organs ;  but  certain  other 
organs  are  solely  excreting,  and  are  specially  devoted  to  the 
purification  of  the  blood.  They  severally  eliminate  its  effete 
constituents  ;  they  mutually  combine  to  maintain  the  balance  of 
its  composition.  So  also  in  disease  these  same  organs  elimi- 
nate from  the  blood  matters  morbid  by  quantity  or  quality, 
and  they  restore  the  balance  of  its  constituents.  Nay,  more ; 
in  disease,  excreting  organs  mutually  help  each  other  by  vicarious 
or  compensatory  excretion ;  and  when  two  such,  organs  perform 
the  same  function  in  health,  either  supplies  the  functional  quotum 
of  its  companion  when  disabled,  and  does  so  by  double  work. 
Double  organs  are  thus  mutually  accommodating.  Four  adap- 
tations therefore  of  excreting  function  are  provided  : — extra  ex- 
cretion ;  readjusting  excretion ;  compensatory  excretion ;  and  sup- 
plementary excretion  ;  and  by  either  of  these  functional  adaptations 
Nature  may  endeavour  to  recover  the  condition  of  health.  View- 
ing the  Restorative  Power  in  its  entirety,  they  are  four  additional 
manifestations  of  this  Power. 

Familiar  to  clinical  observers  as  are  these  adaptations  of  ex- 
cretory function,  it  is  unnecessary  to  adduce  more  than  a  few 
examples.    Others  will  be  readily  suggested. 

The  Kidneys  excrete  lithates  or  an  extra  quantity  of  lithic 
acid  during  the  subsidence  of  gout.  Such  is  the  natural  termi- 
nation of  a  fit  of  gout.  The  blood  is  thereby  pm-ged  of  these 
noxious  matters.  Then,  again,  the  kidneys  excrete  an  excess  of 
phosphates  or  of  oxalates,  whenever  the  acid  of  either  of  these 
salts  respectively  superabounds  in  the  blood.  Readjusting  excre- 
tion, by  means  of  the  kidneys,  is  witnessed  in  the  course  of  bilious 
cholera.  Evacuations  of  bile  leave  a  proportionate  excess  of 
urinary  constituents  in  the  blood,  and  the  kidneys  endeavour  to 
readjust  its  composition  by  excreting  a  corresponding  proportion, 
when  the  fever  accompanying  this  disorder   at  once  subsides. 
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Compensatory  excretion  by  the  same  organs  is  of  daily  occurrence. 
Whenever  the  skin  is  less  active  than  usual  in  the  performance 
of  its  duty,  the  kidneys  endeavour  to  compensate  its  deficiency 
by  a  more  copious  excretion  of  urine.  This  diuresis  is  most 
obvious  if  the  perspiratory  excretion  be  suddenly  checked. 
Checked  perspiration  from  exposure  to  cold  soon  finds  vent  by 
diuresis,  the  kidneys  immediately  undertaking  their  restorative 
function  by  a  vicarious  discharge.  Double  work  on  the  part  of 
either  kidney  is  a  more  rare  mode  of  functional  adaptation.  It 
implies  the  total  loss  of  excretory  power  by  one  kidney,  and  the 
gradual  hypertrophy  of  the  remaining  healthy  one  to  double  its 
former  size.  During  this  accommodating  growth  the  work  done 
cannot  be  double,  and  therefore  a  certain,  although  decreasing 
portion,  of  urinary  constituents  must  remain,  and  perhaps  accu- 
mulate in  the  blood.  But  when  once  double  hypertrophy  of  the 
single  organ  is  attained,  double  work  begins  and  continues.  The 
hypertrophied  kidney,  faithfully  representing  its  disabled  fellow, 
does  the  work  of  both,  and  the  urine  excreted  is  also  of  a  per- 
fectly healthy  character.  Supplemental  excretion  diflTers  thus 
from  vicarious  discharge.  The  latter  is  only  compensatory,  and 
not  identical  with  the  healthy  excretion  it  represents,  because 
not  the  product  of  an  organ  identical  in  point  of  structure  and 
function. 

Other  double  organs  besides  the  kidneys  are,  in  like  manner, 
mutually  accommodating.  Either  lung  being  suddenly  disabled, 
its  companion  forthwith  undertakes  to  supply  its  function,  and 
ultimately,  it  may  be,  does  accomplish  double  work.  The  Skin  is 
apparently  less  competent  to  undertake  analogous  adaptations  of 
function.  An  extra  quantity  of  sweat  is  excreted  in  some  diseases, 
as  a  critical  discharge  to  relieve  the  blood  of  some  poisonous 
matter.  For  example,  drenching  acid  perspiration  is  the  natural 
termination  of  rheumatic  fever.  Readjusting  excretion  probably 
occurs  from  time  to  time.  The  skin  as  well  as  the  kidneys 
may  help  to  restore  the  blood's  composition  after  excessive 
evacuations  of  bile;  but  this  adaptation  of  function  has  not 
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yet  been  proved  by  clinical  observation.  Compensatory  or  vica- 
rious excretion  by  the  skiu  is  often  witnessed  in  cases  of  sup-, 
pression  of  urine.  The  perspiration  acquires  a  strong  urinous 
smell.  Fatal  may  be  the  termination  of  this  disorder,  yet 
Nature  thus  endeavours  to  compensate  for  the  loss  of  restorative 
power  by  the  kidneys.  In  some  cases  of  suppression,  compensa- 
tion is  apparently  undertaken  by  the  intestinal  canal.  Evacua- 
tions of  fluid  resembling  urine  are  not  uncommon ;  and  in  ad- 
vanced Bright^s  disease  of  the  kidneys,  urea  has,  I  believe,  been 
actually  detected  in  the  vicarious  intestinal  discharges. 

Observing  these  and  other  instances  of  compensatory  excre- 
tion, it  appears  that  vicarious  discharge,  of  whatever  kind,  is 
effected  either  by  some  mucous  membrane  or  glandular  structure 
connected  therewith,  or  by  the  skin.  From  one  or  other  of  these 
surfaces  vicarious  discharge  may  issue. 

The  organs  of  Reproduction  in  the  female,  quiescent  as  they 
are  for  a  considerable  period  of  life,  undertake  duties  from  time  to 
time,  during  the  active  period  of  their  career,  which  may  be  here 
appropriately  considered. 

The  nature  of  menstruation,  and  the  physiological  purpose 
or  purposes  of  its  periodic  return,  have  not  yet  been  positively 
determined.  This  function  is  accompanied,  though  not  invariably, 
with  a  periodic  maturation  and  extrusion  of  ova  ;  and  it  would 
appear  that  the  menstrual  flow  of  blood  is  destined  for  the  pro- 
duction of  a  decidual  membrane.  Apparently  therefore,  at  each 
menstrual  period.  Nature  especially  offers  the  opportunity  for 
conception.  Assuredly  sexual  desire  by  the  female  is  experienced 
more  especially  about  the  time  of  menstruation,  and  conception  is 
then  most  apt  to  follow  sexual  intercourse.  If  this  be  the  physio- 
logical purpose  of  the  menstrual  discharge,  then  indeed  it  cannot 
be  an  excretion  ;  otherwise  than,  failing  to  form  a  decidual  mem- 
brane, it  becomes  an  excremeatitious  discharge,  or  rather  a  super- 
fluous overflow.  But  this  decidual  explanation  of  the  physio- 
logical purpose  of  menstruation  is,  I  conceive,  not  compatible  with 
certain  pathological  facts.    One  is,  the  periodic   recurrence  of 
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menstruation  in  many  cases  of  pregnancy^  and  even  during  the 
whole  period  of  utero- gestation,  after  a  decidual  membrane  has 
been  formed.  Then  again,  suppression  of  the  periodic  menstrual 
discharge — amenorrhcea — induces  symptoms  of  blood-poisoning. 
Its  retention  in  the  blood  destroys  the  red  corpuscles,  or  prevents 
their  development,  possibly  both ;  and  is  attended  with  that 
pallidity  and  general  decline  of  the  health  known  as  chlorosis. 
Menstruation  therefore  appears  to  serve  some  excrementitious 
purpose,  although  possibly  such  is  not  its  only  purpose.  This 
view  is  supported  by  other  pathological  evidence.  Suppression  of 
the  natural  discharge  is  followed  in  some  cases  by  a  vicarious 
discharge.  The  menstrual  fluid  is  carried  off  through  some  other 
channel,  usually  by  some  glandular  structure ;  and  this  relief  is 
attended  with  amelioration  of  the  constitutional  disorder  conse- 
quent on  habitual  suppression.  It  is  apparently  a  compensatory 
excretion. 

Instances  of  vicarious  menstruation  are  not  unfrequent.  Some 
portion  of  mucous  membrane,  or  of  the  skin,  undertakes  this 
compensatory  office.  The  discharge  may  come  from  the  lungs, 
stomach,  intestinal  canal,  or  bladder ;  and  it  is  alleged  that  from 
the  nostrils,  eyes,  ears,  or  gums,  a  similar  discharge  may  issue.  The 
skin,  and  certain  portions  more  especially,  as  in  the  neighbour- 
hood of  joints,  occasionally  fulfils  the  same  purpose.  The  mammae 
also  in  some  instances.  Unlike  the  proper  menstrual  fluid,  this 
vicarious  discharge  is  less  like  blood  ;  nevertheless  it  resembles  the 
menstrual  fluid,  more  or  less,  in  point  of  colour  and  odour. 
The  vicarious  discharge  occurs  at  the  regular  periods,  or  some- 
times intermediately. 

Granting  the  function  of  menstruation  to  be  excretory ;  then 
certain  disorders  of  this  function  may  possibly  assume  a  restora- 
tive character  in  relation  to  the  blood.  Menorrhagia  may  in  some 
cases  be  an  effort  of  Nature  to  relieve  the  system,  by  excretion  of 
an  extra  quantity  of  menstrual  discharge ;  in  other  cases  this  ap- 
parently excessive  discharge  may  be  contingent  on  some  other  flux, 
and  serve  only  to  restore  the  balance  of  the  blood's  composition. 
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Menorrhagia  would  then  be  a  readjusting  adaptation  of  the  function 
of  menstruation. 

Should  the  excretory  function  of  menstruation  eventually  prove 
to  be  onCj  if  not  the  only,  physiological  purpose  of  this  periodic 
discharge,  it  will  be  impossible  to  deny  the  value  of  Pathology, 
as  an  instrument,  so  to  speak,  in  Physiological  investigation.  If, 
as  T  have  elsewhere  shown  in  this  work,  the  method  of  investigation 
by  experiments  on  animals  affords  only  data  for  inferential  con- 
clusions respecting  human  physiology,  pathology  supplies  the 
data  for  positive  conclusions.  Indeed,  respecting  the  function  of 
menstruation,  pathology  contributes  almost  the  only  data  available. 

In  concluding  the  series  of  illustrations  I  have  now  adduced 
to  exhibit  the  manifold  operations  and  resources  of  the  Restorative 
Power,  there  yet  remains  one  aspect  of  this  Power;  to  which,  how- 
ever, I  can  only  briefly  advert : — 

The  readjusting  power  of  Nature,  during  convalescence  ; — a 
provision  which  extends  to  the  readjustment  alike  of  structures 
and  functions,  and  thus  the  general  re- establishment  of  health.  It 
is,  in  fact,  the  final  effort  of  the  Restorative  Power,  completing 
recovery. 

Examples  are  coextensive  with  the  whole  range  of  Pathology; 
and  any  preferential  selection  is  scarcely  possible.  I  may  as  well 
take  an  instance  of  such  readjustment,  after  a  condition  which 
cannot  be  called  one  of  disease,  and  where  the  process  of  con- 
valescence is  simply  readjusting.  I  mean  convalescence  after 
natural  labour. 

The  parturient  female  is  in  a  state  of  shock  or  collapse ;  and 
the  uterus,  although  relieved  of  its  burden,  has,  internally,  a  raw 
surface,  like  that  of  a  large  open  wound ;  whilst  the  vagina  and 
vulval  opening  have  undergone  considerable  distension.  From 
this  state  of  constitutional  disturbance,  and  local  injury,  a  gradual 
readjustment  of  structure  and  function  succeeds.  Collapse,  in- 
volving failure  of  the  heart's  action,  with  feeble  pulse,  and  suspen- 
sion of  the  nervous  force,  Avith  exhaustion, — these  disturbances  of 
function  are  speedily  readjusted.     Reaction  succeeds  in  the  course 
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of  a  few  hours.  The  pulse  regains  its  force  and  frequency ;  but 
overshoots  the  average  standard  of  the  individual,  at  least  in 
respect  of  frequency.  The  pulse  may  rise  to  one  hundred  beats 
and  upwards  per  minute.  After  a  few  hours  more  have  elapsed, 
this  reaction  partially  subsides,  then  returns  with  the  first  secretion 
of  milk,  and  afterwards  again  subsides  to  nearly  the  average  standard. 
Cotemporaneously  with  reaction,  the  cerebral  obscurity  of  collapse 
clears  off,  and  exhaustion  is  exchanged  for  some  returning  strength. 
The  respiration  also,  the  frequency  of  which  has  hitherto  undulated 
with  the  alternate  rise  and  fall  of  the  pulse  during  reaction,  now 
resumes  its  average,  even  rate  of  frequency.  The  skin  and  kidneys 
gradually  resume  their  average  functional  degree  of  activity.  The 
digestive  organs  become  less  capricious,  and  the  bowels  more  regular 
— neither  relaxed  with  diarrhoea,  nor  bound  with  constipation,  as 
during  pregnancy. 

Adverting  to  the  state  of  the  uterus  and  vagina;  immediately 
after  the  act  of  parturition,  the  uterus  contracts,  and  can  be  felt  in 
the  abdomen — now  pendulous — to  have  contracted  to  about  the 
size  of  an  infant's  head.  The  uterine  vessels  are  thus  squeezed 
and  emptied,  and  hemorrhage  prevented  or  arrested.  Contraction 
having  lasted  for  a  short  time,  is  followisd  by  relaxation;  then 
another  contraction,  and  so  on  alternately,  each  successive  con- 
traction gaining  ground  on  the  preceding  one.  These  repeated 
contractions  gradually  reduce  the  size  of  the  uterus  so  much,  that 
after  about  a  week  or  ten  days  it  begins  to  descend  into  the  pelvis. 
Subsequently,  the  fundus  uteri  can  usually  be  felt  at  the  brim  of 
the  pelvis  j  but  in  the  course  of  another  week  it  recedes  altogether 
beyond  the  reach  of  touch.  Uterine  contraction  is  induced  when- 
ever the  infant  sucks,  and  its  repetition  is  denoted  by  "  after- 
pains."  Not  however  by  contraction  alone  is  the  womb  readjusted 
to  its  former  size,  locality,  and  pelvic  relations.  Its  organic  struc- 
ture simultaneously  undergoes  the  process  of  "fatty  degenera- 
tion "  (or  disintegration,  as  I  would  call  it)  and  absorption ; 
followed  by  the  development  of  a  new  tissue,  in  lieu  of  a  portion 
of  that  which  has  been  thereby  removed.    In  the  course  of  less 
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than  a  week  after  parturition,  fatty  transformation  begins;  the 
uterine  substance,  losing  its  firmness  of  texture  and  reddish  hue, 
becomes  brownish-yellow  and  friable.  Absorption  ensues,  and 
about  the  fourth  week  the  organ  has  entirely  regained  its  original 
size.  Then  fibro-cellular  tissue  apparently  is  developed  to  partly 
supply  the  place  of  the  muscular  texture  whicli  had  been  tempo- 
rarily provided  to  convert  the  uterus  into  a  contractile  organ.  By 
the  end  of  the  second  month  the  womb  has  recovered  its  former 
character  in  point  of  structure,  as  well  as  having  previously  regained 
its  former  size,  locality,  and  pelvic  relations. 

I  have  said  that  the  inner  surface  of  the  uterus,  after  parturi- 
tion, resembles  a  large  open  wound.  Its  cavity  is,  however,  very 
soon  considerably  reduced  in  size,  by  contraction  of  the  uterine 
substance.  That  portion  of  the  interior  to  which  the  placenta  was 
attached  is  elevated  and  ragged,  and  the  whole  surface  has  assumed 
an  ash-grey  colour,  smeared  over  with  a  slate-coloured  discharge. 
The  cervix  and  os  uteri  are  apparently  ecchymosed ;  the  vagina 
also  exhibits  some  evidence  of  recent  distension,  but  this  speedily 
disappears,  and  the  passage,  with  its  vulval  orifice,  soon  resumes  its 
former  dimensions. 

Hemorrhage  having  been  arrested  by  the  uterine  contractions, 
a  drain  still  continues,  as  "the  lochial  discharge,"  or  "the 
cleansings,"  from  the  interior  of  the  uterus.  At  first  reddish  and 
thin,  unhke  blood,  it  changes  to  a  greenish,  yellowish,  and  finally 
brownish  discharge,  subsiding  in  three  or  four  weeks.  This  dis- 
charge, issuing  from  the  uterine  vessels  which  were  in  apposition 
with  the  placenta,  ceases  as  the  raw  surface  left  by  its  separation 
gradually  heals.  The  wound,  so  to  speak,  which  was  inflicted  by 
the  dislodgment  of  the  placenta,  being  repaired,  the  uterus  is 
refitted  to  undertake  its  periodic  menstrual  function. 

Lastly,  but  not  so  in  the  order  of  occurrence,  the  mamm^ 
secrete  milk.  About  twenty-four  hours  after  parturition,  this 
provision  of  sustenance  for  the  infant  is  supplied,  and  it  continues 
as  long  as  may  be  required.  At  first  a  thin  serous  fluid,  it  soon 
acquires  the  character  of  true  milk.    Its  secretion  is  induced  by 
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a  persistent  determination  of  blood,  verging  on  inflammation,  and 
accompanied  by  heat,  swelling,  tension,  and  pain,  with  general 
feverishness;  which  symptoms  are,  however,  relieved  entirely  by  free 
secretion,  disposed  of  by  the  act  of  suckling  from  time  to  time. 
Dnring  lactation,  the  mam  rase  are  adapted  to  their  functional 
requirements ;  the  supply  is  equal  to,  and  regulated  by,  the  de- 
mand ;  but  this  demand  is  only  temporary,  and  when  the  proper 
time  arrives,  secretion  ceases,  without  inconvenience  to  the  infant 
or  any  discomfort  to  the  mother.  The  breasts  quietly  resume 
their  ordinary  condition  of  inactivity.  In  short,  these  organs,  no 
less  than  the  uterus  and  constitutional  powers,  gradually  readjust 
themselves  after  parturition,  and  regain  their  former  state  of 
health. 

Such,  then,  is  briefly  the  process  of  convalescence  after 
natural  labour.  Nothing  can  more  beautifully  illustrate  the 
Power  vested  in  the  body — in  each  of  its  several  parts  and  func- 
tions— to  recover,  without  any  artificial  assistance,  the  balance  of 
health;  a  twofold  state  of  structural  and  functional  adjustment 
and  co-operation,  evidently  ordained,  by  virtue  of  this  self-restora- 
tive Power,  to  be  the  usual  and  natural  condition ;  disease  the 
exception.  Such,  obviously,  is  the  intention  of  Natiu'c,  and  it 
becomes  more  apparent  by  the  frequency  of  self-restoration  from 
disease  and  injury  in  the  course  of  each,  individual  existence. 

Nay,  more  than  bodily  restoration  is  provided  for.  The  mind 
is  endowed  with  a  similar  Power  of  self-recovery  from  the  bitter 
trials  and  vicissitudes  to  which  it  is  subjected  during  this  world's 
pilgrimage.  Early  struggles  with  poverty ;  the  shock  of  disap- 
pointed hopes,  and  the  blast  of  withered  expectations;  pecuniary 
losses  and  reverses ;  the  venomous  wounds  of  calumny  ;  the  faith- 
lessness of  false  friends;  the  death  of  a  true  one;  the  wrenching 
apart  of  natural  affections  by  the  rough  grasp  of  Death ; — these 
and  a  thousand  other  wounds  are  successively  filmed  over  as  time 
elapses,  and  eventually  soundly  cicatrized.  The  mind  recovers — 
not  indeed  the  elastic  buoyancy  of  youthful  spirits,  but  its  wonted 
energy  and  unconquerable  will.  Regulated  only,  but  not  subdued. 
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the  intellectual  powers  remain  unimpaired  ;  with  the  affections 
and  passions  chastened  by  this  cruel-kind  ordeal.  "  Covered 
with  wounds,  yet  without  a  scar/'  was  the  expression  made  to  me, 
and  the  experience  of  one  in  approaching  the  haven  of  death  after 
his  long  and  rough  passage  through  life. 

The  Principle  inculcated  in  this  chapter  has,  I  conceive,  been 
amply  illustrated  and  firmly  established.  The  existence,  operation, 
and  resources  of  an  innate  Restorative  Power,  self-sufficient  in 
some  disorders  to  ensure  recovery ;  a  natural  curative  effort  and 
tendency  in  all  diseases  and  injuries — is,  I  aflQ.rm,  a  Principle  which, 
upon  the  evidence  I  have  adduced,  cannot  fail  to  be  recognised 
and  acknowledged. 

This  Principle  is  the  immediate  foundation  of  (Conservative) 
Therapeutics — Medical  and  Operative.  "While,  therefore,  the 
earliest  and  most  exact  Diagnosis  is  essentially  conducive  thereto, 
and  the  value  of  a  similar  standard  of  Etiology,  as  regards  the 
operation  of  (persistent)  internal  causes,  must  be  equally  conceded ; 
yet  the  earliest  and  most  exact  Prognosis  or  foreknowledge  of  the 
natural  course  and  tendency  of  disease  or  injury  is  that  aspect 
of  Clinical  Medicine  and  Surgery  which  will  immediately  guide 
and  regulate  the  (Conservative)  Practitioner. 

Unhappily,  *  the  natural  history  of  disease'  has  hitherto  been 
watched  but  little,  and  recorded  less.  Experience,  so  called,  is 
too  often  an  indefinite  impression,  rather  than  the  accurate  know- 
ledge to  be  acquired  only  by  recorded  clinical  observation;  and 
such  observation  is  itself  too  often  misled  by  the  operation  of 
medicinal  agents,  and  by  the  whole  influence  of  therapeutic  inter- 
ference. The  natural  course  and  tendency  of  disease  and  injury 
is,  comparatively  speaking,  unknown.  Consequently  our  fore- 
knowledge is  limited,  and  in  but  few  instances  has  it  attained,  or 
even  approached,  that  standard  of  earliest  and  most  exact  fore- 
knowledge which  is  necessary  to  meet  the  full  requirements  of 
(Conservative)  Practice. 

In  so  far,  however,  as  this  standard  has  been  attained,  such 
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foreknowledge  of  the  natural  course  and  tendency  of  any  morbid 
condition  towards  an  unfavourable  issue  announces  the  earliest 
occasion  for  interference,  and  indicates  the  unfavourable  condi- 
tionsj  or  it  may  be  the  complications,  to  be  removed  if  possible ; 
while  an  equal  foreknowledge  of  the  natural  course  and  tendency 
towards  recovery — representing,  as  they  do,  the  degree  of  Restora- 
tive Power  in  operation — indicates  the  least  amount,  as  well  as 
the  kind,  of  assistance  solicited  by  Nature  during  the  case,  to 
conduct  it  to  a  favourable  issue. 

Such  Prognosis  is,  therefore,  the  immediate  source  of  guidance 
and  regulation  in  the  Practice  of  (Conservative)  Medicine  and 
Surgery. 


THE  PEINCIPLES  OF  THEEAPEUTICS, 


MEDICAL  AND  OPERATIVE. 


The  Guiding  Principle  of  Therapeutics  is  established  by  considering  all  the  pre- 
ceding chapters  on  Prognosis — or  foreknowledge  of  the  natural  course  and 
tendency  of  injuries  and  diseases,  individually  to,  or  towards,  a  favourable  or 
an  imfavourable  issue. 


Pathology  alone  determines  the  earliest  occasion  for,  and  the  least  amount,  no  less 
than  the  kind,  of  interference  and  assistance— medical,  operative,  or  both — 
necessary  to  aid  and  complete  the  operation  and  resources  of  the  innate 
Restorative  Power. 


The  eminently  Conservative  character  of  this  Principle  is  obvious,  and  converts 
its  Medical  aspect  into  the  Conservative  Practice  of  Medicine,  and  its  Opera- 
tive into  Conservative  Operative  Surgery. 


CHAPTER  XVI. 

PATHOLOGY,  THE  GUIDE   IN   SURGICAL  OPERATIONS  AND 
MANIPULATIONS. 

Tlie  twofold  condition  of  ' diseased'  or  'injured' and  'living'  textures  and  parts, 
is  alone  our  guide  as  to  the  kind  and  least  amount  of  instrumental  and  mani- 
pulative proceedings  in  Surgical  Operations. 

This  Principle  is  also  our  guide  in  Surgical  Manipulations,  apart  from  Operations, 
and  in  the  application  of  Surgical  Apparatus. 

The  Conservative  value  of  this  general  Principle  illustrated  by  the  chief  Opera- 
tions of  Surgery. 

The  important  relation  of  Anatomy  to  Operative  Surgery  has 
long  since  been  urged,  but  the  exact  relation  of  Pathology  thereto 
would  not  appear  to  be  so  generally  acknowledged,  or  indeed 
understood. 
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One  feature  of  its  application  is,  to  determine  the  necessity 
for  any  interference  whatever  with  the  operation  of  the  Restorative 
Power ;  and  if  so,  to  appoint  the  earliest  occasion  and  least  amount, 
no  less  than  the  kind  of  assistance,  according  to  the  operative 
results  of  that  Power,  towards  the  reparation  of  disease  or  injury. 

Another  aspect  of  its  application  is,  to  guide  and  regulate  the 
subsequent  management  of  a  Surgical  operation,  and  to  estimate 
its  Therapeutic  value  by  the  results  of  its  assistance  combined 
with  the  operation  of  the  Restorative  Power. 

This  twofold  influence  of  Pathology  on  our  conduct  before 
and  after  Surgical  operations,  is,  however,  only  in  conformity  with 
the  general  relation  of  this  science  to  Therapeutics,  the  Principle 
of  which  I  have  already  endeavoured  to  establish. 

But  the  guidance  of  Pathology  during  (the  performance  of) 
any  surgical  operation  is  its  direct  relation  to  Operative  Surgery, 
and  the  Principle  thereof  yet  remains  to  be  established. 

On  reviewing  the  history  of  Operative  Surgery  in  this  respect, 
we  discover  ample  evidence  of  its  past  reliance  on  Anatomy  alone, 
whilst  the  super  addition  of  Pathological  Anatomy  has  been  either 
wholly  overlooked  or  only  partially  recognised ;  and  with  the 
view  of  fairly  showing  how  far  Surgical  Operations  and  the  teach- 
ing of  the  Schools  have  alike  been  guided  by  the  Principle  I  am 
about  to  establish,  I  shall  make  extracts  from  certain  works  on 
Operative  Surgery,  which  have  been  successively  acknowledged 
and  received  as  standard  authorities  down  to  the  present  day. 
I  have  selected  that  epoch  which  comprises  the  history  of  modern 
Surgery,  when,  as  an  art,  it  began  to  assume  a  definite  position 
in  this  country  and  in  continental  Europe. 

Read  the  melancholy  reflections  of  John  Bell  in  the  year  1801, 
and  gather  the  fruits  of  his  profound  experience.  "  Anatomy," 
said  he,  "  is  not  made  interesting  to  the  pupil  as  the  basis  of  our 
reasoning  on  disease — the  rule  of  our  prognostications,  the  sole 
guide  in  operating ;  he  is  taught  to  know  the  parts  and  remember 
their  names,  and  then  is  dismissed  from  the  School ;  and  of 
this  School  we  all  are  pupils,  abandoned  early  in  our  career. 
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left  to  learn,  in  the  hurry  of  practice,  the  very  Principles  of  the 
Science. 

"The  Anatomy  of  Surgery  differs  widely  from  that  taught  in 
the  Schools  :  it  were  better  the  young  surgeon  had  no  conception 
of  the  forms  of  parts,  than  such  as  must  be  corrected  by  sad 
experience ;  for  the  parts  of  the  human  body  are  presented  on 
the  table  of  the  anatomist,  not  only  in  circumstances  but  in  forms 
in  which  they  can  never  at  any  after  period  appear  to  the  surgeon. 
If  the  bones  are  demonstrated,  they  are  not  displayed  clothed 
with  their  muscles,  and  connected  by  their  periosteum  with  the 
-surrounding  parts ;  they  are  not  represented  as  parts  of  a  living 

vstem,  nourished  by  vessels,  and  subject  to  changes  and  diseases 
analogous  to  those  of  the  living  body :  these  are  conceptions 
which  the  surgeon  attains  by  slow  and  painful  experience,  for  his 
teacher  aims  only  at  making  him  know  and  remember  processes 
and  grooves  and  holes,  which  to  know  is  of  no  importance,  and 
to  remember  impossible.  The  practical  surgeon,  indeed,  learns  by 
experience  the  changes  of  which  those  apparently  inanimate  parts 
are  susceptible ;  but  while  he  is  observing  how  tumours  rise  and 
vanish,  are  produced  by  disease,  or  cured  by  remedies ;  while  he 
is  learning  to  discuss  the  tumours,  to  cure  the  ulcers,  to  destroy 
the  dead  and  to  support  the  living  parts  of  a  bone ;  while  he  is 
acquiring  by  experience  all  that  he  should  have  been  taught,  all 
that  makes  Anatomy  useful,  he  believes  that  he  is  forgetting 

matomy  because  he  is  forgetting  a  Gothic  and  barbarous  system 
(jf  names,  remembers  no  longer  holes  and  hollows  of  no  import, 
and  is  exchanging  the  pedantic  lessons  of  the  schools  for  a  higher 
kind  of  knowledge."* 

Even  Italy,  the  oppressed  and  desolate,  responded  to  this 
spirit  of  progress  ;  for  thus  wrote  Scarpa  in  1809 : — "  There 
are  a  certain  number  of  surgical  operations  for  the  prompt 
and  safe  execution  of  which  mere  anatomical  knowledge  will 
suffice ;  but  in  many  others  the  surgeon  cannot  promise  himself 


*  Principles  of  Surgery,  1801,  vol.  iv.,  p.  4. 
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success,  even  though  he  be  well  acquainted  with  Anatomy,  unless 
he  has  particularly  studied  the  numerous  changes  of  position  and 
alterations  of  texture,  of  which  the  parts  upon  which  he  is  about 
to  operate  are  susceptible.  If  he  has  not  the  requisite  information 
upon  all  these  points,  false  appearances  may  deceive  his  judgment, 
and  make  him  commit  mistakes,  sometimes  of  a  very  serious  and 
irreparable  kind. 

"  In  order  to  have  a  convincing  proof  of  this  truth,  it  will  be 
sufficient  to  take  a  view  of  the  different  species  of  hernise  and 
their  numerous  complications.    Assuredly,  no  anatomist  would 
believe  that  the  caecum,  naturally  fixed  in  the  right  iliac  fossa, 
and  the  urinary  bladder,  situated  at  the  bottom  of  the  pelvis, 
could  undergo,  without  being  torn,  so  considerable  a  displacement 
as  to  protrude  through  the  abdominal  ring  and  descend  even  into 
the  scrotum ;  that  the  same  intestine — the  caecum,  could  pass 
from  the  right  iliac  region  to  the  umbilicus,  protrude  at  this  open- 
ing, and  form  an  umbilical  hernia;  that  the  right  colon  could 
have  been  found  protruded  from  the  abdomen  at  the  left  abdominal 
ring,  and  the  left  colon  through  the  right  one ;  that  the  liver, 
spleen,  and  ovary  could  sometimes  form  the  contents  of  umbilical, 
inguinal,  and  femoral  hernise ;  that  the  caecum  could  engage  itself 
within  the  colon,  and  even  protrude  at  the  anus ;  that  the  stomach 
could  be  forced  through  the  diaphragm,  and  form  a  hernia  within 
the  chest ;  that  the  omentum  or  intestine,  or  both  these  parts 
together,  could  sometimes  escape  from  the  belly  through  the 
foramen  ovale  or  sacro-ischiatic  notch  of  the  pelvis."* 

In  this  country  the  guidance  of  Pathology  during  Surgical 
Operations  was  long  altogether  overlooked.  For  instance,  early 
in  the  present  century,  1807,  or  upwards  of  fifty  years  ago,  there 
appeared  a  purely  Anatomical  Operative  Surgery ,t  by  Sir  Cliarles 
Bell.  More  recently,  after  the  lapse  of  forty  years,  reference  was 
made  by  Mr.  Liston  (1846)  to  the  influence  of  Pathological 
Anatomy  on  the     abridgement "  of  Operative  Surgery ;  but  in 


*  Sull'Ernic,  1809. 
t  System  of  Operative  Surgery  founded  on  the  Basis  of  Anatomy,  1 807. 
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the  same  edition  of  the  work  referred  to,*  and  in  similar  works 
by  other  eminent  surgeons,  due  notice  is  taken  of  instruments  and 
their  uses,  with  the  methods  of  performing  Surgical  Operations, 
guided  by  the  knowledge  of  Anatomy  alone. 

Before  the  resources  of  Pathological  Anatomy  had  influenced 
the  teaching,  or  perchance  the  practice,  of  Surgery  in  this  country, 
we  can  readily  trace  their  application  thereto  in  France.  The 
more  early  pursuit  of  pathological  anatomy  as  a  science,  and  the 
recognition  of  its  special  influence  on  the  performance  of  surgical 
operations,  are  alike  due  to  our  Gallic  brethren,  who,  in  these 
respects,  have  certainly  anticipated  us.  For  the  same  year  in 
which  first  appeared  the  "  Practical  Surgery"  of  Robert  Listen, 
produced  also  an  analogous  workf  by  M.  Vidal  (de  Cassis),  wherein, 
however,  the  following  remarks  occur  : — "  If  all  operations  were 
performed  on  sound  parts,  the  normal  state  being  known,  one 
could  lay  down  principles  which  should  apply  to  all  operative 
proceedings,  and  which  would  only  then  necessitate  modifications 
depending  on  situation — modifications,  moreover,  which  Anatomy 
could  foresee.  But  it  is  not  always  so.  There  are  even  numberless 
cases  where  the  operator  is  thrown  upon  his  own  resources  by  ano- 
malies of  pathological  efiects,which  have  changed  the  form,  disturbed 
the  relations  of  parts,  and  altered  their  consistence  and  colour." 

At  length  British  surgeons  slowly  recognised  the  influence 
of  Pathological  Anatomy.  Mr.  Fergusson  alluded  to  this  position 
in  the  third  edition  of  his  Treatise.]:  The  nature  of  "Surgical 
Anatomy,"  so  called,  is  thus  defined  : — "  From  what  has  been 
stated,  it  will  appear  that  I  include  a  certain  amount  of 
knowledge  of  what  is  termed  Pathological  Anatomy  in  my 
definition  of  Surgical  Anatomy."  And  again  ; — "  Having  these 
views  with  reference  to  surgical  anatomy,  I  shall,  in  the  following 
pages,  where  I  deem  the  subject  of  much  importance,  not  confine 
my  descriptions  to  the  healthy  parts  alone,  but  shall  occasionally 

*  Practical  Surgery,  1846. 
t  Trait6  do  Pathologic  Extcrnc  ct  de  Medecine  Operatoii-e,  1846. 
X  Practical  Surgery,  1852. 
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digress  where  it  may  appear  advantageous  to  do  so."  The  italics 
are  my  own.  Here,  then,  the  occasional  application  of  patho- 
logical anatomy  to  the  performance  of  surgical  operations  is 
acknowledged.  But  more  absolute  are  the  acknowledgments  of 
M.  Sedillot,  in  the  following  year  (1853);  for  says  he, — "  The  study 
of  pathological  anatomy  completing  normal  and  surgical  anatomy, 
comes  to  add  to  the  certainty  and  to  the  resources  of  operative 
medicine ;  and  the  methods  of  reducing  dislocations,  fractures,  the 
proceedings  in  most  amputations,  dans  la  contiguite  des  membres, 
the  ligature  of  arteries,  bony  resections,  removal  of  the  anterior 
ramus  of  the  lower  jaw,  the  preservation  of  the  corpora  cavernosa 
protected  from  cancerous  degeneration  by  their  fibrous  sheath,  are 
so  many  proofs  of  the  immense  assistance  that  this  science  derives 
each  day  from  pathological  anatomy."* 

The  foregoing  statements  tend  to  elucidate  the  general  nature 
of  the  question  under  consideration  ;  but  the  universal — or  unex- 
ceptional guidance  of  Pathological  Anatomy  in  the  Operations  of 
Surgery  is  not  recognised  in  practice,  and  still  less  in  precept. 
Pathological  anatomy  is  not  regarded  as  the  polar  star  of  Surgical 
Operations ;  and  if  so  recognised,  we  yet  find  the  purely  Anatomical 
element  prevailing  in  the  Descriptions  in  books ;  the  delineations 
themselves  relapse  into  mere  Anatomical  Dissections ;  and  I  am  not 
aware  of  any  one  work  on  Operative  Surgery  in  which  the  Surgical 
Anatomy,  so  called,  is  modified  throughout  by  constant  association 
with  Pathological  conditions. 

Yet  it  is  precisely  under  these  circumstances  that  the  Operating 
Surgeon  interferes.  He  is  never  called  on  to  touch  the  body  in 
its  healthy  anatomical  condition. 

True  it  is,  that  certain  operations  are  apparent  exceptions  to 
this  otherwise  unexceptional  law.  It  may  be  that  the  seats  of 
operation  and  of  disease  or  injury  are  not  identical; — that  our 
operation  is  somewhat  removed  from  the  diseased  or  injured 
locality.    Such  are  amputations,  and  the  ligature  of  arteries  for 


*  Traitc  de  Mddecine  Op6raloire. 
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aneurism.  Bat  even  under  these  circumstances,  pathological 
anatomy  can  alone  determine  whether  or  not  we  operate  clear  of 
the  disease  and  amid  healthy  tissues ; — whether,  for  example,  the 
bone  and  soft  parts  left  after  amputation  are  healthy,  and  whether 
we  cast  our  ligature  around  a  healthy  portion  of  artery.  This 
negative  application  of  pathological  anatomy  is  obviously  of  the 
highest  importance  in  respect  to  the  successful  results  of  surgical 
operations. 

On  all  other  occasions,  the  physical  properties  and  relations  of 
parts  disclosed  during  an  operation  are  then  so  changed  by  disease 
as  sometimes  scarcely  to  admit  of  recognition ;  and  thus  it  is  that 
anatomy  plus  certain  pathological  alterations,  or  the  pathologico- 
anatomical  conditions  of  the  body,  are  those  with  which  the 
operating  surgeon  is  concerned.  All  the  surgical  value  which  has 
hitherto  been  universally  conceded  to  Anatomy  should,  therefore, 
be  transferred  to  this  compound — Pathological  Anatomy. 

Guided  by  this  a  priori  principle,  we  can  predicate  those 
pathological  conditions  which  from  their  nature  must  chiefly  influ- 
ence the  performance  of  surgical  operations ; — alterations  of  certain 
physical  properties,  more  especially  of  colour,  consistence,  and 
elasticity  ;  also  modifications  of  shape  and  size,  with  those  aflfecting 
the  situation,  position,  and  relation  of  parts ; — such  peculiarities 
altogether  change  the  scene  with  which  the  mere  anatomist  is 
familiar. 

Nor  are  these  the  only  circumstances  that  overshadow  the 
appearances  to  which  he  is  accustomed.  Whoever  has  observed 
the  arm  of  a  dead  subject  as  it  lay  extended  over  the  side  of  a 
dissecting-table,  must  have  been  struck  with  the  well-marked 
bicipital  depression,  especially  visible  on  a  thin  subject.  If  injected, 
the  brachial  artery  can  almost  be  distinguished  as  a  prominent 
line  throughout  its  course.  Apparently,  a  single  incision  would 
bring  one  down  upon  the  vessel,  and  so  it  does.  The  skin,  gluey 
and  adhesive,  hangs  upon  the  knife;  nor  does  the  incision  gape; 
the  artery  is  soon  exposed,  not  being  overlaid  by  the  contracted 
biceps,  and  only,  perhaps,  obscured  by  the  turgid  vein  on  its  inner 

3  H 
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side.  Contrast  all  this  with  the  same  proceeding  during  life.  We 
observe  no  such  well-defined  groove  to  guide  our  incision ;  the 
skin  yields  before  the  knife  with  a  crimp  and  elastic  resistance ; 
the  wound  gapes ;  the  swollen  and  vibratile  belly  of  the  biceps 
muscle,  especially  if  amply  developed,  overlays  the  artery,  while 
the  vein,  perhaps  not  so  turgid,  immediately  conceals  it.  More  or 
less  hemorrhage  will  also  further  obscure  the  vessel,  which  can 
only  be  recognised  by  its  beautiful  fawn-colour  and  its  pulsating 
under  the  finger.  I  have  purposely  excluded  the  brachial  plexus 
of  nerves  from  this  sketch,  in  order  more  clearly  to  contrast  the 
dead  with  the  living. 

This  illustration  will  apply,  mutatis  mutandis,  to  operations  for 
the  ligature  of  other  arteries ;  and  the  experience  of  every  practical 
surgeon  will  supply  him  with  the  more  extended  application  of  the 
same  principle  during  all  other  surgical  operations. 

But  if  pathological  anatomy  has  not  hitherto  been  sufficiently 
regarded  as  the  foundation  of  operative  surgery,  still  less  have  the 
peculiar  appearances  and  conditions  of  living  tissues  been  recog- 
nised. We  must,  however,  acknowledge  the  guidance  of  living 
(not  merely  functional)  conditions  during  the  performance  of  sur- 
gical operations.  The  condition  of  life  modifies  certain  physical 
appearances,  and  chiefly  those  affected  by  pathological  anatomy. 
Thus,  the  colour,  consistence,  elasticity,  and  even  the  size  and 
shape  of  the  various  parts  of  tte  body, — their  situation,  position,  and 
relation  to  contiguous  parts, — are  presented  to  the  surgeon,  when 
modified  by  the  twofold  conditions  of  Disease  and  Life  combined. 

These  together  may  be  termed  Pathology,  and  not  Patho- 
logical Anatomy,  which  represents  only  dead  structural  disease. 
Pathology  is,  therefore,  our  guide  during  surgical  operations.  In 
proportion  as  we  are  familiar  with  pathological  conditions,  by  so 
much  are  we  enabled  to  foresee,  and  to  provide  for,  the  peculiar 
appearances  and  conditions  which  the  knife  discloses,  and  to  recog- 
nise them  as  they  are  successively  presented  in  surgical  operations. 

Guided  by  this  anticijiatory  knowledge,  our  operations  are  no 
longer  discoveries  made  by  dissection,  but  jilanned  and  methodical 
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proceedings,  conducted  on  known  principles — in  fact,  an  Art, 
based  on  the  science  of  Pathology. 

When  a  pupil  of  the  late  Robert  Liston,  I  frequently  -wit- 
nessed, and  for  many  years  observed  with  care,  the  operations 
of  that  illustrious  surgeon;  and  I  venture  to  affirm,  that  if  one 
circumstance  more  particularly  contributed  to  the  ease  and  elegance 
of  his  operations,  it  was  the  suitable  (artistic)  method  on  which  he 
planned  and  conducted  them.  If  I  might  use  the  expression,  there 
was  a  kind  of  slow -quickness  about  all  he  did, — the  former  quality 
indicating  the  method  he  pursued,  the  latter  resulting  from  its 
sufficiency  and  skilful  application. 

The  twofold  Principle  I  have  advanced  will  be  further  elucidated 
by  tracing  the  combined  influence  of  disease  and  life  on  the  scenes 
of  the  chief  Operations  of  Surgery. 

And  here  the  results  of  inflammation,  meeting  us  so  con- 
stantly,  first   invite  attention.    The  swelling  concurrent  with 
an  eff'usion  of  serum  or  pus  (diffused)   deepens  and  displaces 
those  tissues  amid  which  it  infiltrates.     Their  physical  pro- 
perties are  soon  changed.     Cellular  tissue,  so   abundant,  as- 
sumes the  appearance  of  wet  tow ;  muscle  becomes  soddened  and 
discoloured ;  the  larger  blood-vessels  perhaps  alone  escape,  appear- 
ing dissected  out  and  isolated  from  their  fellow  tissues.  Shortly, 
the  fibrin  effused  solidifies,  and  its  more  or  less  complete  organiza- 
tion ensues.    If  the  latter  change, — then  induration  and  subse- 
quent contraction  of  the  tissues  affected,  together  present  patho- 
logical conditions  which  contrast  with  those  arising  from  the 
mechanical  agency  of  fluid.    In  due  time  the  indurated  tissues 
contract  and  disturb  the  relative  position  of  adjacent  parts.  If 
gangrene  supervene,  then  we  observe  the  gradual  loss  of  all  the 
physical  properties  peculiar  to  each  living  tissue,  as  severally  they 
are  consigned  to  the  uncontrolled  dominion  of  chemical  forces. 
Observe  the  skin  darkened  or  black,  and  also  the  intermediate  tints 
of  tissues  between  it  and  bone,  whitened  and  rough.  Moreover, 
the  tissues  resign  their  consistence  and  elasticity  as  they  imper- 
ceptibly lose  their  organization  and  return  to  a  liquid  form.  I 
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would  not  locate  these  changes,  because  with  unimportant  differences 
they  may  occur  in  every  region  with  which  the  operative  surgeon 
is  coucei-ned. 

If  we  review  the  history  of  other  products  not  due  to  inflam- 
mation, we  observe  them  also  disturbing  the  relation  of  parts  sur- 
rounding their  locality,  and  by  pressure  gradually  obstructing  and 
even  obliterating  hollow  organs  in  their  vicinity.  The  clinical 
history  of  all  tumours  exemplifies  these  mechanical  results;  but 
growths  more  especially,  by  their  gradual  and  unlimited  erdarge- 
ment,  produce  such  displacements.  This  circumstance  chiefly  deter- 
mines the  necessity  for  extirpating  tumours  which  are  otherwise 
harmless  in  their  local  and  constitutional  consequences.  I  would 
not  allow  such  benign  growths,  as  fatty  or  fibrous  tumours,  to 
remain  too  long  imbedded ;  for,  although  the  general  health  may 
continue  uninfluenced  thereby,  they  may  yet  by  their  gradual 
enlargement  so  far  encroach  on  adjacent  and  important  parts  as 
eventually  to  render  their  own  removal  difficult,  if  not  impracticable. 
This  indication  more  especially  refers  to  tumours  situated  in 
regions  where  vital  structures  are  crowded  together.  Such  are  the 
face  and  neck,  where  the  presence  of  large  vessels,  nerves,  &c. 
complicates  the  removal  of  tumours.  Under  these  circum- 
stances I  have  lately*  removed  more  than  one  tumour,  which, 
although  of  innocent  tendency,  would  soon  have  passed  beyond 
the  ramus  of  the  jaw  posteriorly,  and  had  already  encroached  on 
the  cavity  of  the  mouth.  This  condition  would  suggest  the  early 
extirpation  of  tumours  (benign  in  themselves)  when  lodged  in  the 
sides  of  other  cavities;  as,  for  example,  the  abdomen  and  joints. 
Thus  placed,  they  might  by  pressure  and  inward  progress  eventually 
endanger  life,  if  their  removal  were  attempted  at  a  later  period. 

Next,  inspect  certain  regions  of  the  body,  in  which  the  relation 
of  their  pathology  to  surgical  operations  being  more  special  is  even 
more  conspicuous. 

Observe  aneurisms, — say  one  of  the  axillary  artery.   The  mere 
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PATHOLOGY  THE  GUIDE  IN  SUKGICAL  OPERATIONS.  837 


anatomist  would  suppose  that  the  subclavian  artery  in  tlie  outer 
third  of  its  course  would  offer  no  special  obstacles  to  its  easy 
deligation.  On  the  dead  subject  but  few  exist.  The  operator 
observes  the  depression  over  the  vessel,  in  the  situation  supposed, 
above  the  clavicle.  He  makes  his  incision  along  that  bone ; 
he  very  soon  recognises  the  subclavian  vein  below,  branches 
of  the  brachial  plexus  above ;  and  the  shoulder  being  now 
depressed,  he  at  once  passes  a  ligature  around  the  artery.  But 
with  the  shoulder  elevated  by  an  axillary  aneurism,  and  the 
artery  above  having  a  corresponding  depth, — the  vein  turgid  from 
obstructed  return  of  blood  (more  so  under  chloroform), — the  sterno- 
mastoid  and  omo-hyoid  muscles  swollen  and  vibratile,  with  perhaps 
also  a  portion  of  the  trapezius; — these  modifying  conditions  of 
disease  and  life  combined,  all  conspire  to  render  this  operation 
perhaps  the  most  difficult  in  surgery.  They  tried  the  skill  of  a 
Listen  and  a  Dupuytren ;  the  former  of  whom  at  first  ligatured 
the  lower  cord  of  the  plexus  instead  of  the  artery ;  the  latter,  at 
the  end  of  one  hour  and  forty-eight  minutes,  only  succeeded  in 
casting  a  ligature  around  the  fourth  cervical  nerve  !  Need  I  say 
more  for  the  influence  of  aneurisms  on  adjacent  parts  during  life  ? 

Turning  to  hernial  tumours,  as  I  would  term  them  for  my 
present  purpose,  how  significant  is  the  relation  of  Pathology  to 
Operative  Surgery  !  The  mere  anatomical  knowledge  of  the  so- 
called  '  coverings'  of  hernise  will  avail  but  little  when  tested  by  an 
operation  on  the  living  body.  I  can  understand  the  coverings  of 
a  piece  of  intestine  when  thrust  in  the  direction  of  a  hernia  through 
the  crural  or  inguinal  apertures  in  the  dead  subject.  We  might 
then  dissect  and  display  the  superimposed  layers  of  tissue  thus 
artificially  made  tense.  We  might  successively  remove  the  skin, 
superficial  fascia,  intercolumnar  and  cremasteric  fibres,  with  per- 
haps also  some  cellular  tissue  and  the  fascia  transversalis  from 
off  the  sac  of  peritoneum,  successively  covering  a  portion  of 
intestine  thus  protruded  through  the  internal  inguinal  aperture. 
But  I  cannot  understand  how  all  this  applies  to  a  recent  oblique 
inguinal  hernia,  and  still  less  to  one  of  former  date ;  for  then  the 
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external  and  internal  (or  rather  deeper),  inguinal  apertures  are  found 
so  approximated,  and  the '  coverings^  enumerated  so  matted  together 
by  constant  pressure,  as  to  have  altogether  effaced  their  mere  ana- 
tomical characters  and  relations.  In  like  manner,  what  are  the 
'  coverings'  of  femoral  hernia  ?  One  stroke  of  the  knife  might  bring 
us  down  upon  the  sac,  through  skin  and  fasciae — superficial,  cribri- 
form, and  transversalis  :  where  is  the  septum  crurale  ?  It  therefore 
appears  that  Anatomy  can  be  used  only  as  a  diagram  for  the  study  of 
hernise,  and  that,  like  other  pathological  conditions,  we  must  rely  on 
dissections  of  hernise  themselves  to  direct  us  during  operations  for 
their  cure.  In  short,  we  can  no  longer  put  our  trust  in  Anatomy 
alone,  but  may  rely  with  confidence  on  Pathology  as  our  guide. 

Looking  around  the  urinary  bladder  and  neighbouring  organs, 
we  again  discover  the  intimate  relations  of  pathology  to  surgical 
operations.  The  thin  scrotal  skin  and  tunica  vaginalis  may  easily 
be  transfixed  with  a  common  needle,  and  one  might  therefore 
suppose  that  the  fluid  of  a  distended  hydrocele  would  always  be 
readily  detected  and  evacuated.  Apart  from  pathological  expe- 
rience, no  one  could  have  predicated  from  mere  anatomical  know- 
ledge that  the  tunica  vaginalis  may  itself  become  so  thick  and 
dense  as  not  only  to  disguise  the  fluctuation  and  translucency  of 
hydrocele,  but  to  yield  before  the  point  of  a  trocar  with  the 
resistance  of  thick  pasteboard. 

Should  the  testicle  require  removal,  how  much  are  our  incisions 
modified  and  the  adjacent  parts  endangered  by  the  enormous  bulk 
to  which  this  organ  and  its  coverings  sometimes  attain?  The 
urethra  and  fellow  testis  might  be  wounded  by  a  bare  turn  of  the 
knife.  Anatomy  per  se  can  only  furnish  our  landmarks  under 
these  circumstances,  and  we  must  trust  to  our  actual  experience 
of  such  tumours  during  their  removal  from  the  living  body. 

Again,  the  every-day  operation  of  catheterism  cannot  be  learnt 
on  the  dead  subject.  The  parts  are  then  so  peculiarly  flabby,  and 
the  urethral  passage  so  adhesive  to  even  a  well-oiled  catheter,  as 
to  communicate  no  sensation  of  that  grasp  of  the  instrument 
which  an  operator  experiences  during  life.    If,  indeed,  the  urethra 
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be  indurated  and  contracted  with  stricture,  then  certainly  we  can 
learn  nothing  but  the  direction  of  the  passage  by  practising  on 
the  dead  body. 

Approaching  the  bladder,  and  inspecting  the  scene  of  other 
operations  designed  to  gain  an  entrance  thereto,  we  find,  no 
matter  where  we  seek  admission,  that  our  operations  are 
guided  by  anatomy,  modified  by  the  twofold  conditions  of  disease 
and  life  combined.  Is  it  our  intention  to  remove  a  calculus  by 
the  lateral  or  Cheselden  operation  ?  Then  what  availeth  it  us  to 
know  that  our  incision  through  the  skin  may  also  divide  the 
superficial  perineal  branches  of  artery  and  nerve,  and  will  inevi- 
tably sever  the  inferior  hsemorrhoidal  ?  No  anatomical  knowledge, 
however  exact,  could  foretel  how  far  distant  the  artery  of  the  bulb 
may  be  from  the  margin  of  the  triangular  ligament  which  is  not 
seen ;  nor  can  we  discern  the  transverse  artery  and  muscle,  and 
still  less  perceptible  are  a  few  fibres  of  the  levator  ani.  Yet  such 
are  the  misleading  details  of  Anatomico-Surgical  works  respecting 
"  the  parts  cut  in  lithotomy or  "  the  structures  divided  in  this 
operation."  All  we  know  is,  that  as  our  first  incision  was  directed 
by  anatomical  considerations,  so  also  that  a  trifling  stroke  or  two 
of  the  knife  is  continued  until,  aided  by  the  point  of  our  left  fore- 
finger, we  touch  the  groove  of  the  stafl'  just  in  front  of  the  pro- 
state ;  the  knife  being  then  carried  through  it  into  the  bladder,  is 
followed  by  the  finger ;  this,  at  once  a  protector  (of  the  rectum), 
blunt  gorget  and  guide,  is  required  to  discover  the  pathological 
conditions  of  the  prostate  and  bladder,  as  it  dilates  the  former  and 
explores  the  latter. 

Should  retention  of  urine  demand  relief,  the  sa,me  pathological 
knowledge  is  needed.  The  variable  size,  shape,  and  consistence 
of  the  prostate,  and  even  its  relative  position  to  the  neck  of  the 
bladder,  as  altered  by  disease  and  examined  during  life,  can  alone 
determine  our  pathway  when  guided  no  longer  by  anatomy  and 
lost  to  sight. 

The  foregoing  illustrations  are  sufficient  evidence  of  what 
Pathology  alone  can  do  for  the  performance  of  Surgical  Operations. 
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And  here  I  shall  conclude— not  that  the  thread  of  illustration  has 
snapped  in  our  hands,  but  that  much  more  being  suggested  to  the 
minds  of  experienced  surgeons,  will  fully  corroborate  and  further 
elucidate  the  twofold  Principle  I  have  endeavoured  to  establish. 

Need  I  say  more  for  Pathology — for  Anatomy  attired  in  the 
garb  of  disease  and  life  ? — assuredly  the  only  ground  of  confidence 
and  comfort  to  the  Operating  Surgeon,  of  safety  to  the  Patient, 
and  of  the  most  enduring  Professional  reputation.  The  tribute 
of  respect,  therefore,  hitherto  paid  to  Anatomy,  in  relation  to 
Practical  Surgery,  must  henceforth  be  transferred  to  Pathology ; 
for  the  latter  includes  the  former,  and  much  more — this,  too,  of 
immediate  practical  consequence. 

Without  such  knowledge,  I  would  say — "  the  operator  is  seen 
agitated,  miserable,  trembling — hesitating  in  the  midst  of  difficul- 
ties, turning  round  to  his  friends  for  that  support  which  should 
come  from  within,  feeling  in  the  wound  for  things  which  he  does 
not  understand ;  holding  consultations  amid  the  cries  of  the 
patient,  or  even  retiring  to  consult  about  his  case,  while  he  lies 
bleeding,  in  great  pain  and  awful  expectation." 

But  the  old  carpenter  style  of  Operative  Surgery,  derived 
merely  from  the  dissecting-room,  is  fast  passing  away ;  it  belonged 
to  a  period  when  Surgery  ranked  with  the  mechanical  arts,  and 
shared  their  honours.  Pathology  will  henceforth  be  recognised  as 
the  polar  star  of  Operative  Surgery ;  and  the  brief  review  I  have 
presented  of  this  Science  in  relation  to  the  chief  Operations  of 
Surgery,  establishes  its  guiding  Princijjle — that  the  twofold  con- 
dition of  diseased  or  injured  and  living  textures  and  parts  can 
alone  guide  our  instrumental  and  manipulative  proceedings  in 
Surgical  Operations. 

This  guidance  also  fulfils  the  cardinal  Principle  of  Therapeu- 
tics— viz.,  the  least  amount,  no  less  than  the  kind,  of  interference 
and  assistance  which  may  be  necessary  to  complete  the  operation 
of  the  Restorative  (or  Reparative)  Power  of  Nature. 

Pathology  is  therefore  the  foundation  of  '  Conservative ' 
Operative  Surgery. 
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(AND  OF  MEDICINE  CONCURRENTLY), 
ARRANGED  SYNTHETICALLY. 


The  Practical  value  of  Pathological  Principles  of  Therapeutics  should  be  tested 
and  estimated  by  Statistical  Results  of  the  unaided  Restorative  Power,  of 
Medicinal  agents  administered,  and  of  Surgical  Operations  and  manipulations 
conducted,  in  conformity  therewith. 

The  Statistical  method  of  investigation. 

General  Conclusion. 


Whoever  has  read  with  care,  and  reflected  on,  the  foregoing 
pages,  will  be  prepared  to  subscribe  to  the  following  as  the 
guiding  Principles  of  Surgery — Clinical,  Medical,  and  Operative ; 
and  also  their  derivation  ultimately  from  Clinical  Pathological 
Anatomy,  or  the  application  and  guidance  of  Pathological 
Anatomy  during  life,  in  each  such  aspect  of  Surgery. 

As  Principles,  they  are  concise  Propositions ;  and  few,  it  may 
be  said,  in  number ;  but  the  growth  of  knowledge  is  unlike  that 
of  other  things, — for  the  more  it  increases,  its  bulk  diminishes. 
"  All  of  them  may  be  called  Principles  when  compared  with  a 
thousand  other  judgments,  which  are  formed  under  the  regulation 
of  these  primary  propositions." 
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THE  PRINCIPLES  OF  CLINICAL  SURGERY, 

OB, 

THOSE   OF    DIAGNOSIS,   ETIOLOGY,   AND  PROGNOSIS. 


THE  PEINCIPLES   OF  DIAGNOSIS, 

Negative  Principles. 

I. — Anatomy  and  Physiology  are  respectively  incompetent  guides  to  an  early  and 
exact  Diagnosis. 

II. — Pathology — Functional  disturbances — constitute  an  insufficient  guide  to  an 
early  and  exact  Diagnosis. 
Functional  disturbance  does  not  invariably  accompany,  and  does  not  at  the 
earliest  period  accompany,  injury  or  local  disease ;  and  the  same  disturbance 
of  Function  is  no  measure  of  the  Structural  lesion  existing,  may  also 
accompany  the  same  injury  or  disease  simultaneously  in  different  parts  of 
the  body,  or  may  accompany  very  different  kinds  of  injury  or  disease. 
Functional  conditions,  therefore,  are  only  Symptoms,  i.e.  casual  coinci- 
dences, not  exact  Signs  of  morbid  conditions. 

CoroU. — Hence  the  insufficiency  of  purely  Clinical  observation  in  this  Depart- 
ment of  Surgery. 
Positive  Principles. 

I. — Clinical  Pathological  Anatomy,  or  Pathological  Anatomy  applied  during  life, 
supplies  the  earliest  and  most  exact  Diagnosis. 
Sub-Principles. 

a.  By  Physical  signs— alone — insufficient.   Physical  properties  are  most  readily 

recognised  during  life  at  the  earliest  period  of  disease  or  injury,  and  there- 
fore at  a  time  when  the  morbid  condition  itself  is  least  complicated  and 
most  remediable  by  the  simplest  measures  ;  but  such  properties  are,  never- 
theless, the  most  equivocal  or  inexact  signs.  Unaided  Physical  Diagnosis, 
therefore,  fails  in  the  Practice  of  Surgery. 

b.  By  Structural  characters — alone.  Changes  of  minute  structure  can  be  detected 

during  life  at  the  earliest  period  by  puncturing  Growths  and  Deposits 
situated  near  the  surface  of  the  body,  and  examining  with  the  microscope 
these  and  all  other  morbid  products  found  in  discharges  and  secretions 
issuing  from  internal  parts  and  organs.  Moreover,  these  alterations  of 
structure,  thus  detected,  are  more  constant  in  any  given  case  than  those  of 
physical  properties,  and  are  therefore  more  exact  signs  of  the  particular 
morbid  condition. in  question;  and  being  also  discoverable  at  the  earliest 
period,  before  the  supervention  of  complications,  supply  the  chief  method 
of  Diagnosis,  whenever  such  minute  structural  alterations  are  available. 
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c.  By  Chemical  conditions — alone.  Alterations  of  Chemical  composition  are, 
indeed,  the  most  essential  condition  of  disease,  but  also  the  least  readily 
detected  and  identified.    Chemical  Analysis,  therefore,  faUs  in  Diagnosis. 

THE  PRINCIPLES  OF  ETIOLOGY. 

I.  — Clinical  Pathological  Anatomy  is  the  guide  to  the  earliest  and  most  exact 

detection  of  'internal  causes'  during  life. 

Thence  the  Principle  of  Prevention  in  the  Practice  of  Medicine  and 
Surgery. 

Pathological  Anatomy  can  he  applied  during  life  to  most  early  and  exactly, 
detect  and  discriminate  the  structural  condition,  situation,  and  extent  of 
diseases  and  injuries  regarded  as  internal  causes,  in  order  to  the  Prevention 
of  their  conseqences, — by  the  extension  of  such  local  morbid  conditions  to 
textures  and  organs  (continuous  and)  adjoining,  and  the  sympathetic 
affections  of  organs  and  textures  remote  (including  Constitutional 
affections) ;  also  the  disorganizing  results  in  the  texture  or  organ  first 
affected.  This  Principle  can  be  extended  to  the  Prevention  of  the  local 
consequences  of  Constitutional  disease. 

II.  — ^Pathology  shows  the  Operation  of  '  internal  causes'  by  their  Punctional 

manifestations. 

CoroU. — Hence  the  accessory  guidance  of  purely  Clinical  observation  in  this 
Department  of  Surgery. 

Local  may  proceed  from  Constitutional  morbid  conditions ;  as,  of  the  blood, 
nervous  system,  or  both  co-operating. 

Constitutional  may  proceed  from  Local  morbid  conditions :  injuries  of  me- 
chanism ;  diseases  of  nutrition,  including  inflammation ;  from  perversions 
of  the  digestive  process,  of  excretion,  or  of  respiration ;  or  lastly,  from 
contagion. 

Local  may  proceed  from  Local  morbid  conditions  of  textures  or  parts — con- 
tinuous, contiguous,  or  remotely  situated  in  the  body. 
Constitutional  may  proceed  from  Constitutional  morbid  conditions,  recipro- 
cally those  of  the  nervous  and  vascular  systems. 
Internal  causes  may  be  associated,  either  by  co-operation  or  succession,  in  the 
animal  economy.  ^ 

THE  PRINCIPLES  OF  PROGNOSIS. 

I. — Clinical  Pathological  Anatomy  is  the  guide  to  the  earliest  and  most  exact 
foreknowledge  of  the  course  and  tendency  of  diseases  and  injuries  indi- 
vidually, to  or  towards  a  favourable  or  an  unfavourable  issue,  by  repre- 
senting the  essential  conditions  on  which  their  career  individually  depends. 

Sub-Principles. 

a.  The  persistence  or  not  of  the  immediate  cause  or  causes,  and  therefore  the 

question  of  an  internal  cause,  or  more,  being  in  operation,  is  the  immediate 
basis  of  the  earliest  and  most  exact  Prognosis,  unfavourable  or  favourable 
respectively. 

b.  The  earliest  and  most  exact  Prognosis  of  a  disease  or  an  injury  is  regulated 
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by  the  kiad  and  extent  of  structural  alteration  that  the  organ  or  texture 
has  undergone ;  and  moreover,  by  the  period  during  which  such  alteration 
of  structure  has  been  in  operation  as  an  (internal)  cause  of  functional 
disturbances  of  the  system.    Nevertheless,  an  acute  disease  or  a  recent 
injury  is,  ccsteris  paribus,  more  unfavourable  than  a  chronic  lesion,  to 
which  the  system  has  become  habituated. 
II. — Pathology  declares  the  course,  tendency,  and  issue  of  morbid  conditions» 
whether  disease  or  injury,  by  their  continued  Functional  manifestations. 
Coroll. — Hence  the  conclusive  guidance  of  purely  Clinical  observation  in  this 
Department  of  Surgery. 
Sub-Principle. — The  comparative  Functional  importance,  and  influence,  of  the 
organ  or  texture  determines  our  Prognosis,  unfavourable  or  favourable, 
as  to  the  course  and  tendency  of  any  morbid  condition  of  structure  it 
may  have  undergone. 
Organs  and  Textures  which  fulfil  Piinctions  by  virtue  of  their  vital  endowments 

(and  chemical  composition)  suggest  an  unfavourable  Prognosis. 
Organs  and  Textures  which  fulfil  mechanical  functions  suggest  a  more 

favourable  Prognosis. 
Local  disease  or  injury,  per  se,  suggests  a  favourable  Prognosis. 
Local  disease  or  injury  sustaining,  or  sustained  by,  any  Constitutional  disorder 
suggests  an  unfavourable  Prognosis. 
■  Constitutional  diseases,  implying  each  some  morbid  condition  of  a  texture  or 
textures,  of  general  distribution,  as  well  as  of  predominant  Functional  in- 
fluence throughout  the  system,  suggest  an  unfavourable  Prognosis. 
The  Restorative  Power, — its  existence,  operation,  and  resources,  manifested  by 
the  natural  course  and  tendency  of  injuries  and  diseases,  individually,  to,  or 
towards,  recovery. 


THE  PRINCIPLES  OF  THERAPEUTICS, 
MEDICAL  AND  OPERATIVE. 


Pathology  alone  determines  the  earliest  occasion  for,  and  the  least  amount,  no 
less  than  the  kind,  of  interference  and  assistance— Medical,  Operative,  or 
both— necessary  to  aid  and  complete  the  operation  and  resources  of  the 
innate  Restorative  Power. 
The  eminently  Conservative  character  of  this  Principle  is  obvious,  and  converts 
its  medical  aspect  into  the  Conservative  Practice  of  Medicine,  and  its 
operative  into  Conservative  Operative  Surgery. 

In  Surgical  Operations  and  Manipulations. 
The  twofold  condition  of  'diseased'  or  'injured'  and  'living'  textures  and  parts,  is 
alone  our  Guide  as  to  the  Mnd  and  least  amount  of  instrumental  and  mani- 
pulative proceedings. 
This  Principle  is  also  our  Guide  in  Surgical  manipulations,  apart  from  Opera- 
tions, and  in  the  application  of  Surgical  Apparatus. 
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Suchj  theUj  are  the  fundamental  Principles  or  Institutes  of 
Surgery,  and  of  Medicine,  unitedly.  More  may  in  time  be  added, 
by  the  progress  of  Pathology,  applied  thereto.  Unlike  the  ab- 
stract and  conclusive  reasoning  of  mathematics,  the  scene  of  all 
Physical  Science  is  ever  -changing  and  progressive.  Viewing  the 
onward  moving  diorama  which  it  presents,  a  point  distant  in  the 
horizon  to-day,  becomes  our  starting-post  to-morrow;  but, 
established  as  these  Principles  are  upon  so  extensive  an  analysis 
of  Pathology,  they  cannot,  I  trust,  pass  away  with  time ;  and 
those  which  may  yet  be  discovered  thereby,  will  prove  to  be  sub- 
ordinate and  illustrative  generalizations. 

Pathology  may  determine  the  question  of  any  remedial  inter- 
ference, and  furthermore  suggest  the  kind  or  purpose,  as  well  as 
the  least  amount  of  such  assistance  as  may  be  necessary — whether 
medical,  operative,  or  both;  but  the  data  of  Pathology  cannot 
enable  us  to  predicate  the  results  of  any  Therapeutic  measures. 
These  results  must  be  determined  by  independent  observation. 

What  knowledge  of  the  effects  and  uses  of  remedial  measures 
could  be  deduced  from  our  most  exact  knowledge  of  the  earliest 
alterations  of  structure,  the  constitutional  causes,  the  course 
and  tendency ;  together  constituting  the  pathology  of  scrofu- 
lous caries  ?  We  could  not  thereby  have  foretold  the  beneficial 
effects  of  iron,  bark,  and  cod-liver  oil  in  this  disease.  Pa- 
thology might  indeed  indirectly  suggest  the  (rational)  medical 
treatment  of  scrofulous  caries,  by  virtue  of  its  known  analogy  to 
alterations  of  structure,  &c.,  which  occur  in  other  parts  of  the  body; 
but  such  knowledge  must  itself  have  been  acquired  by  prior  ob^ 
servation  of  the  results  of  therapeutic  measures,  and  is  therefore 
not  due  to  any  a  priori  reasoning  from  the  nature  of  the  disease 
itself.  In  like  manner.  Pathology  might  suggest  the  surgical 
operation  of  removing  the  articular  ends  of  the  tibia  and.  femur — 
forming  the  knee-joint — in  the  case  of  advanced  "  ulceration'^  of 
their  cartilaginous  coverings;  and  this  surgical  proceeding  may 
fulfil  the  kind,  no  less  than  the  least  amount,  of  operative  inter- 
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ference  wliicli  may  be  necessary  under  these  circumstances ;  but 
the  results  of  such  assistance  can  only  be  determined  by  observa- 
tions made  independently  of  Pathology,  and  not  by  the  most  exact 
knowledge  of  the  nature  of  the  disease  or  injury  in  question. 

We  may  therefore  conclude,  that  the  value,  absolute  and 
comparative,  of  Therapeutic  measures — whether  medical  or  ope- 
rative— cannot  be  predicated  by  the  most  exact  knowledge  of 
Pathology,  but  can  alone  be  determined  and  estimated  by 
independent  observations  of  their  results. 

But  why  by  Statistical  results?  For  three  reasons.  The 
accuracy  of  the  results  (of  observation)  in  question  presupposes 
accuracy  of  the  observations  themselves,  and  the  identity  of  the 
diseases  or  injuries  severally,  respecting  which  the  efScacy  of 
different  modes  of  Therapeutic  treatment  is  compared  j  and  fur- 
thermore, the  identity  also  of  medicines,  or  of  surgical  operations, 
employed. 

Statistics,  or  the  Numerical  Method  of  counting  our  data,  one 
by  one,  and  weighing  their  similarity  (or  difference),  necessitates 
due  consideration  of  the  accuracy  of  each  observation,  and  of  the 
fitness,  by  identity,  of  each,  as  an  item  of  that  aggregate  where- 
from  we  draw  a  general  conclusion.  The  results  of  this  more 
exact  method  therefore,  rather  than  those  derived  from  the  im- 
pressions only,  which  constitute  *  experience,'  are  proportionately 
more  trustworthy. 

Then  again,  the  number  of  observations  is  a  very  important 
consideration.  Assuming  the  accuracy  and  identity  of  the  ob- 
servations themselves,  their  value  rises  in  proportion  to  their 
number.  This  third  desideratum  is  specially  supplied  by  Statis- 
tics, as  compared  with  the  vague  impressions  of  experience ;  and 
it  is  commonly  recognised  as  the  essential  principle  of  Statistics. 

Thus  writes  Professor  Simpson  of  Edinburgh  : — "  The  prin- 
ciple upon  which  the  usefulness  and  stability  of  the  whole  doctrine 
of  Medical  Statistics  rests,  is  a  very  simple  one.  It  amounts  to 
this  :  among  facts,  data,  or  unities  of  variable  chance,  such  as  the 
probabilities  of  death  within  a  given  time,  or  the  probabilities  of 
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attacks  of  particular  diseases  within  a  given  time^  or  the  proba- 
bilities of  averting  death  in  particular  diseases  by  particular 
methods  of  treatment,  or  operation, — there  is  ever  a  mighty  un- 
certainty as  to  the  results,  if  we  consider  only  single  cases,  or 
a  small  and  limited  number  of  instances  ;  but  our  results  ap- 
proach more  and  more  to  certainty,  in  proportion  as  we  deduce 
them  from  a  greater  and  more  extended  number  of  instances, — 
from  a  larger  and  multiplied  series  of  facts.  There  is  always 
great  uncertainty  and  instability  in  regard  to  the  results  of  single 
or  isolated  cases;  but  a  proper  aggregation  and  conjunction 
of  cases  affords  results  which  are  comparatively  certain  and 
stable."* 

Dr.  Laycock  alludes  to  the  other  characteristics  of  Statistics, 
which  I  have  specified.  "  Experience  and  the  empirical  knowledge 
flowing  from  it,  are  alike  due  to  observation  of  multitudinous 
facts;  but  the  facts  from  which  the  principles  are  deduced  are 
not  specifically  stated  in  detail.  They  are  therefore  not  estimated 
numerically,  nor  formally  collated  in  their  various  bearings  on 
each  other.  But  the  Numerical  Method  is  that  by  which  facts 
and  observations  are  thus  formally  estimated  and  collated,  or  com- 
pared, with  a  view  to  more  definite  and  accurate  conclusions. 
Experience  tells  us  that  a  certain  event  is  generally  to  be  ex- 
pected to  occur  under  certain  circumstances ;  the  numerical 
method  tells  us  how  often  it  is  to  be  expected.  Experience  tells 
us  that  a  certain  event  will  be  generally  followed  by  another ;  the 
numerical  method  shows  how  often  the  sequence  takes  place. 
Induction  from  the  facts  of  experience  indicates  (and,  it  cannot 
be  denied,  fallaciously,  in  many  instances)  the  causal  relations  of 
things  j  the  numerical  method  examines  and  collates  more  pre- 
cisely the  facts  and  observations  upon  which  the  induction  is 
founded,  and  states  the  results  numerically.  The  Niimerical 
Method  is,  in  short,  none  other  than  that  method  by  which  ex- 
perience and  induction   are  rendered  as  accurate  as  possible. 

II   

*  Edin.  Monthly  Journal  of  Medical  Science,  November,  181-7. 
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"When,  therefore,  we  speak  of  the  numerical  method  in  reference 
to  Medical  Science,  we  only  speak,  in  truth,  of  a  more  strict  and 
more  systematic  method  of  observation  and  induction  than  the 
method  of  common  experience."* 

Dr.  Guyt  defines  Statistics  to  be  the  science  which  prescribes 
rules  for  the  bringing  together  of  scattered  observations,  arranging 
them  in  classes,  testing  their  sufficiency  in  point  of  number,  and 
deducing  from  them,  when  so  arranged,  average  and  extreme  re- 
sults, fitted  by  their  very  condensation  to  be  standards  of  compari- 
son and  data  for  reasoning.  In  further  explanation,  this  author 
subsequently  adds,  that  as  averages  founded  upon  large  numbers 
of  facts  are  numerical  expressions  of  true  probabilities  j  so  extreme 
values  are  expressions,  in  the  same  precise  language,  of  possibilities. 

It  becomes  necessary  to  clearly  understand  the  real  significance 
of  '  Arithmetic  mean  values,'  and  as  compared  with  other  mean 
values.  This,  the  foundation  of  Statistics,  and  the  various  bearings 
of  Arithmetic  Means,  are  so  ably  and  intelligibly  explained  by 
Professor  Radicke,  of  Bonn,  in  a  recent  essay,|  that  I  shall  largely 
avail  myself  of  its  substance.  The  process  of  investigation  usually 
employed  in  Therapeutic  and  Hygienic  inquiries — e.  g.,  respecting 
the  influence  of  any  given  agency,  upon  the  metamorphosis  of  tissue 
— is  preliminarily  adverted  to. 

An  individual  is  subjected,  during  a  certain  number  of  days 
continuously,  to  the  influence  of  the  agency  in  question,  with  the 
observation  of  a  manner  of  life  in  other  respects  as  uniform  as 
possible;  and  the  daily  excretions — more  especially,  and  often 
exceptionally  the  urine — are  determined  both  with  reference  to 
their  aggregate  amount  and  to  the  quantities  of  their  most  ordinary 
chemical  elements.    The  data  obtained  are  then  compared  with 


*  Lectures  on  the  Principles  and  Methods  of  Medical  Observation  and 
Research,  1856,  Lect.  vi. 

t  Cyclop.  Anat.  and  Physiology,  1852,  art.  Statistics. 

X  Wundcrlicli's  Archiv  fiir  Physiologische  Heilkunde.  New  Series,  vol.  ii. 
part  2,  1858.— Importance  and  Value  of  Arithmetic  Means,  &c.  Trans,  for  New 
Syd.  Soc,  1861,  by  P.  T.  Bond,  M.D. 
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those  of  a  second  series  of  days,  which  may  precede  or  follow  the 
first,  and  in  which  the  same  mode  of  life  is  observed,  excepting 
the  absence  of  the  agency  under  investigation.  The  comparison 
is,  however,  usually  limited  to  placing  the  Arithmetic  Means 
obtained  from  the  numbers  of  the  first  series  of  days,  by  the  side 
of  those  deduced  from  the  second  series,  and  to  concluding,  in 
accordance  with  the  preponderance  of  the  first  Means  over  the 
second,  or  vice  versa,  that  the  agency  in  question  increases  or 
diminishes  the  excreta  under  observation.  The  urinary  quantities 
and  the  chemical  elements  are  generally  determined  and  expressed 
by  decimals,  and  a  difference  in  the  last  one  or  two  figures  of 
these  is  considered  amply  sufficient  for  the  basis  of  any  conclusion. 

The  defect  of  this  method  of  proceeding  lies  in  the  fact,  that 
those  who  employ  it,  not  clearly  comprehending  the  real  signifi- 
cance and  value  of  Arithmetic  Means,  have  attributed  to  them  a 
value  which  in  such  applications  as  these  they  do  not  actually 
possess.  It  is  therefore  necessary  to  understand  the  different 
acceptations  in  which  the  term  Arithmetic  Mean  may  be  re- 
ceived, according  to  the  variety  of  case  to  which  it  maybe  applied. 

0/  Mean  Values  in  general. — The  term  Mean  Value  is  generally 
understood  to  signify  the  Arithmetic  Mean  exclusively;  but  in 
mathematics  this  term  is  employed  in  a  wider  sense.  That  one  of 
any  series  of  numbers  is  called  their  mean  value,  which,  lying 
between  the  greatest  and  least  of  those  numbers,  stands  in  a 
definite  dependence  upon  the  whole  series.  We  may,  therefore, 
employ  several  kinds  as  means,  accordingly  as  we  find  it  desirable 
to  exhibit  this  dependence  in  one  way  or  another ;  and  the  special 
nature  of  each  case  must  determine  which  kind  of  mean  shall  be 
employed.    Those  most  frequently  met  with  are  the  following  : — 

The  Arithmetic  Mean. — The  relation  of  this  mean  to  its  series 
of  numbers  is  such,  that  the  sum  of  the  differences  of  those 
numbers  which  are  greater,  is  exactly  equal  to  the  sum  of  those 
which  are  less  than  it.  The  Arithmetic  Mean  of  the  series 
3,6,  9,  4,  13,  for  instance,  is  7  ;  the  numbers  greater  than  7  {i.e., 
9  and  13)  differ  from  it  respectively  by  2  and  6  j  those  less  than 
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7  {i.e.,  3,  6,  and  4),  on  the  other  hand,  respectively  differ  from 
it  by  4,  1,  and  3 ;  and  the  sums  of  the  two  series  of  dif- 
ferences— viz.,  2  +  6,  and  4  +  1+3 — are  equal  in  value.  If  we 
assume  that  the  differences  of  the  greater  numbers  are  nega- 
tive, then  the  algebraic  sum  of  all  the  differences  (in  this  case 
-2-6  +  4  +  l+3)=0. 

The  Geometric  Mean. — If  n  represents  the  number  of  figures 
in  the  series,  the  Geometric  Mean  represents  the  n*^  root  of  the 
product  of  these  figures.  The  Geometric  Mean,  for  instance,  of 
3  and  12,=n/3  x  12=v/36  =  6 ;  whilst  the  Arithmetic  Mean  of 
the  same  numbers  is  7-^.  The  Geometric  Mean  also  of  3,  9,  and 
8,=  \/3  X  9  X  8=  -^216=6 ;  whilst  the  Arithmetic  Mean  of  those 
numbers  is  6^.  The  reason  why  the  result  always  actually  turns 
out  a  mean  number,  and  why  this  number  also  differs  but  slightly 
from  the  Arithmetic  Mean,  is,  that  the  extraction  of  the  root  is 
an  operation  which  is  antagonistic  to  repeated  multiplication,  and 
therefore  the  alteration  produced  by  multiplication  is  to  a  certain 
extent  neutralized  by  it.  The  second  of  the  above  Means,  for 
instance,  \/3x9x8,  is  obviously  greater  than  \/Sx3x3  {i.e., 
greater  than  3),  but  is  less  than  \/9x9x9  (i.e., less  than  9),  and 
consequently  lies  between  3  and  9  as  extremes.  If  we  substitute 
9  for  the  third  of  these  numbers, — viz.,  8, — we  get  \/3x9x9, 
and  therefore  a  number  which  is  nearer  to  \/9x9x9  than  to 
\/3x3x3  {i.e.,  nearer  to  9  than  to  3).  And  if  we  substitute 
for  8  the  numbers  which  descend  successively  from  9  to  3,  we  get 
numbers  (viz.,  ^3x9x9,  \/3  x 9 x 8,  ^3x9x7,  &c.,  &c.) 
which  diverge  gradually  more  and  more,  as  in  the  case  of  the 
Arithmetic  Mean,  from  9,  and  approach  nearer  and  nearer  to  3 ; 
so  that  the  Geometric  can  never  differ  greatly  from  the  Arithmetic 
Mean. 

The  Harmonic  Mean. — In  order  to  define  this  Mean  as  clearly 
and  succinctly  as  possible,  it  is  necessary  to  remember  that  the 
reciprocal  value  of  any  number  represents  that  figure  which  is 
obtained  when  we  make  the  number  in  question  the  divisor  of 
unity.    Consequently,  as  an  illustration,  the  reciprocal  value  of 
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9=-J-,  of  -f^rril^i;  hence  the  reciprocal  value  of  a  fraction  is  that 

b 

fraction  inverted.  With  this  explanatiouj  the  Harmonic  Mean 
may  be  defined  as  the  reciprocal  value  of  the  Arithmetic  Mean  of 
the  reciprocal  values  of  the  given  numbers. 

According  to  this  definition,  vee  obtain  the  Harmonic  Mean 
of  3  and  13,  for  instance,  if  we  take  the  Arithmetic  Mean  of 

\  and  -iV  (^viz.,^^ — 3~~24/  ^^Q^  find  its  reciprocal  value 

(viz.,  2^=4i).  The  Harmonic  Mean  of  3  and  12,  therefore,  is 
44-.    In  the  same  way,  to  obtain  the  Harmonic  Mean  of  3,  9, 

and  8,  we  take  the  Arithmetic  Mean  of  4-,  i,  and  ^  / — — ~ 

=  ^^\aiid  find  its  reciprocal  value — viz.,  /  ^  = 

This  process  always  arrives  at  a  mean  number,  for  the  reciprocal 
value  of  the  reciprocal  value  of  any  number  is  the  number  itself 
again ;  thus  the  reciprocal  value  of  8  is  \,  of  which  the  reciprocal 
value  is  again  -f  or  8.  The  changes  which  the  numbers  operated 
on  suSer  in  obtaining  their  Harmonic  Mean,  through  the 
process  of  taking  their  reciprocal  value,  are  again  to  a  certain 
extent  neutralized  by  the  repetition  of  the  same  process ;  or, — to 
express  it  more  definitively, — when  we  take  the  Arithmetic  Mean  of 
the  reciprocal  values  of  the  given  numbers,  we  obtain  the  reci- 
procal value  of  a  mean  number ;  and  when  we  again  take  the 
reciprocal  value  of  this  latter,  we  obtain  the  mean  number  itself. 
Thus,  if  we  employ  the  second  of  the  above  illustrations  as  an 
example,  it  is  evident  that  ^  +  ^  +    is  intermediate  to  ^  +   +  i 

3 

and  i -|-i  +  -i->  and  consequently  that  the  Harmonic  Mean  

3         1  3  1 


must  fall  between  i  +  +         and  ^  +  t>  ^•^•>  between  3 

and  9. 

Moreover,  it  will  be  evident  that  when  (as  was  done  previously 
in  explaining  the  Geometric  Mean)  we  leave  the  first  two  of  the 
three  numbers,  3,  9,  and  8,  unaltered,  whilst  we  substitute  for  the 
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last  a  value  which  descends  gradually  from  9  to  3,  the  result 
must  also  approximate  by  degrees  from  9  to  3,  so  that  the  Har- 
monic Mean  must  pass  through  the  same  course  as  the  Arithmetic 
Mean  does,  when  treated  in  a  similar  manner. 

The  Quadratic  Mean — so  named  by  Radicke — is  equivalent  to 
the  square  root  of  the  Arithmetic  Mean  of  the  squares  of  the  given 
numbers.  Thus,  for  instance,  the  Quadratic  Mean  of  3  and  12 
=  the  square  root  of  the  Arithmetic  Mean  of  3"  and  12",  i.e., 
of  or  of         or  of  76.5,  and  its  value  is  consequently 

n/7U5=8.75.    In  the  same  way,  the  Quadratic  Mean  of  3,  9, 

and  8,   ='^^±^i±^= J5L33  =  7.16.    The  result  is  on  each 
3 

occasion  a  mean  number,  because  the  alterations  which  the  given 
numbers  suffer  at  the  commencement,  in  the  process  of  squaring, 
are  to  a  certain  extent  compensated  in  the  extraction  of  the  square 
root  which  follows :  or,  to  speak  more  exactly,  the  Arithmetic 
Mean  of  the  squares  of  the  given  numbers  is  obviously  equal  to 
the  square  of  a  mean  number,  and  the  square  root  of  this  is 
consequently  the  mean  number  itself.  For  example,  the  Quadratic 

J  2)-  -j-  92  ^  8" 

Mean  of  3,  9,  and  8,  viz.,   ,  is  obviously  less  than 

3 

^¥+¥+^-,    ,     ^   ^,    J¥+¥+z^    ,  .  . 

 and  greater  than   ,  and  consequently  is  m- 

3  3 

termediate  to  the  extremes  of  the  numbers  in  question,  (since 

•^'?±E±?=./9'=9,  and  ^?!±£±E=^/3'=3).    Moreover,  it 
3  3 

must  be  remarked,  as  in  the  case  of  the  Geometric  Mean,  that  if 

the  two  extreme  numbers  are  left  unaltered,  the  result  will  be 

nearer  to  9  or  3,  in  proportion  to  the  greater  or  lesser  amount  of 

the  third  number. 

It  can  be  exactly  and  mathematically  demonstrated  that  the 
Quadratic  always  somewhat  exceeds  the  Arithmetic  Mean,  and  that, 
to  an  amount  proportionate  to  the  inequality  of  the  given  numbers. 

The  more  equal  the  numbers,  the  nearer  does  the  Quadratic 
approach  to  the  xirithmetic   Mean ;   and  when  they  are  quite 
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equal^  it  exactly  coincides  with  it.  This  character^  however^  is 
not  peculiar  to  the  Quadratic  Mean,  but  possessed  also  by  the 
Geometric  and  Harmonic  Means,  and  it  occurs,  as  a  necessary 
sequence  of  the  general  idea  of  a  Mean,  with  all  kinds  of  Means. 
The  Mean  of  the  numbers  9,  9,  9,  &c.,  is  9,  of  whatever  kind  it 
may  be. 

The  Arithmetic  Mean  may  represent  either  (1)  a  pure  average, 
or  (2)  the  probable  value  of  a  definite  and  fixed  quantity,  or  (3) 
the  probable  value  of  a  variable  quantity  estimated  in  its  mean 
condition. 

The  Arithmetic  Mean  as  a  pure  Average. — A  pure  average  is 
found  when  the  numbers  from  which  it  is  deduced  are  regarded  as 
exact,  and  are  either  independent  of  one  anothei',  or  their  depen- 
dence, if  such  exist,  is  not  taken  into  consideration. 

This  is  illustrated  by  the  quantities  of  urine  found  in  two 
series  of  researches  by  Boecker,*  on  the  action  of  Sarsaparilla. 
He  gave  to  an  individual,  whose  diet  was  in  other  respects  exactly 
estimated,  a  certain  quantity  of  decoction  of  Sarsaparilla  daily, 
and  found  that  the  quantities  of  urine  passed  were,  in  cubic  cen- 
timetres, as  follows : — 

1467  1744  1665  1220  1161  1369 
1675         2129  887         1643  934  2093 

During  a  second  series  of  twelve  days  the  individual  experi- 
mented on  took,  with  the  same  dietary,  instead  of  the  decoction, 
an  equal  quantity  of  distilled  water,  when  the  quantities  of  urine 
were  as  follows  : — 

1263  1740  1538  1526  1387  1422 
1754         1320         1809         2139         1574  1114 

It  is  assumed  that  these  numbers  accurately  represent  the 
quantities  of  urine  excreted,  so  that  the  Means  of  the  two  series 
may  be  taken  as  representing  simple  averages.  Are  we,  then,  to 
conclude  from  these  numbers  that  the  Sarsaparilla  diminished  the 
quantity  of  urine  ?    Obviously  not,  for  it  will  be  readily  seen  that 


*  lleil's  Journal  fur  Pliarmacodjnamik  uud  Toxicologic,  vol.ii.,  parts  1  and  2. 
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if  we  were  to  stop  at  the  eighth  day  in  both  series,  the  Means 
would  then  be  respectively  1554  and  1494,  and  we  might  there- 
fore, with  equal  accuracy,  conclude  that  the  urine  had  been  in- 
creased by  the  Sarsaparilla.  The  difficulty  involved  by  so  doing 
is  not  removed  by  assuming  that  the  data  of  twelve  observations 
are  more  certain  than  those  of  eight,  for  it  might  easily  happen 
that  the  thirteenth  altered  the  relations  of  the  two  once  more.  In 
fact,  if  the  thirteenth  day  in  both  series  were  to  exhibit  the  same 
quantities  as  the  twelfth — which  would  certainly  be  not  at  all 
impossible — the  Means  would  then  be  respectively  1545  and  1515, 
and  would,  therefore,  once  more  indicate  an  augmentation  of  the 
urine.  Where,  then,  are  we  to  seek  for  the  error  of  such  an 
inference  ? 

If  the  quantity  of  urine  excreted  depended  solely  upon  the 
nutritive  or  medicinal  agents  ingested,  the  series  of  observations 
would,  on  the  supposition  that  the  ingested  matters  were  daily 
equal,  necessarily  give  uniform  numbers,  with  the  exception  of 
unimportant  differences  that  might  be  attributed  to  imperfections 
of  measurement.  Practically,  however,  this  is  never  the  case,  even 
in  investigations  where  the  greatest  trouble  has  been  taken  to 
ensure  equality  in  the  measurements ;  and  so  far  as  the  case  under 
consideration  is  concerned,  the  irregular  and  excessive  inequalities 
in  the  numbers  obtained  stand  in  no  sort  of  relation  to  those  of 
the  quantities  of  food  consumed.  Other  influences,  therefore, 
must  operate  upon  the  amount  of  urinary  excretion.  Amongst 
those  affecting  the  metamorphosis  of  tissue,  we  may  enumerate, 
with  more  or  less  probability — atmospheric  agencies  (the  tem- 
perature, moisture,  and  pressure  of  the  air),  bodily  or  mental 
occupations,  idiosyncracies,  the  frequent  and  sometimes  rapid 
fluctuations  in  the  weight  of  the  body,  &c.  Consequently,  when 
the  first  eight  numbers  of  series  a  give  a  greater  Mean,  and 
the  whole  twelve  numbers  a  smaller  one,  than  the  corresponding 
number  of  series  b,  the  fair  inference  is,  that  the  sum  of  all  the 
influences  which  afl'ected  the  metamoi'phosis  of  tissue  during  the 
first  eight  days  of  the  series  a  (amongst  which,  in  addition  to  those 
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referred  to,  there  were  probably  many  others,  and  possibly  that 
of  the  Sarsaparilla),  exceeded  the  sum  of  those  which  affected  it 
in  the  corresponding  eight  days  of  the  series  b.  On  the  other 
hand,  the  sum  of  the  influences  which  operated  during  the  whole 
of  the  twelve  days  in  series  a  was  less  than  that  of  those  acting 
during  the  corresponding  days  of  series  b.  It  is  possible  that  the 
Sarsaparilla  may  have  exercised  some  influence  amongst  the  other 
agencies  at  work ;  but  whether  it  really  did  or  not,  and  whether 
in  the  way  of  augmentation  or  diminution,  the  numbers  do  not 
enable  us  to  determine.  They  show  only  that  its  influence,  if  present 
at  all,  was  greatly  exceeded  and  concealed  by  that  of  agencies 
which  were  extrinsic  to  the  dietary. 

Therefore,  in  drawing  a  conclusion  of  a  medicinal  character 
from  the  numbers  in  question,  its  terms  would  be  somewhat  as 
follows  : — Sarsaparilla  may,  or  may  not,  affect  the  quantity  of 
the  urine ;  but  so  far  as  any  medicinal  value  it  may  have  is  con- 
cerned, it  cannot  be  from  its  influence  on  the  urine,  since  that  is 
so  much  inferior  to  the  influence  of  other  agencies  to  which  we 
are  every  day  exposed.  This,  in  fact,  agrees  pretty  well  with  the 
interpretation  which  Boecker  himself  has  put  upon  his  investiga- 
tions. 

The  Arithmetic  Mean  as  the  probable  value  of  a  definite  fixed 
quantity. — When  we  wish  to  find,  either  directly  or  indirectly,  by 
measurements,  a  single  quantity  of  definite  value,  and  the  different 
measurements  which  have  been  taken  by  the  same  or  by  different 
methods  give — in  consequence  of  the  imperfection  of  the  instru- 
ments or  methods  employed — different  results  ;  the  arithmetic 
mean  value  of  the  numbers  obtained  is,  under  the  circumstances, 
the  probable  value  of  the  quantity  of  which  we  are  in  search ;  or 
in  other  words,  it  (the  Arithmetic  Mean)  has,  under  the  circum- 
stances, a  greater  claim  to  be  regarded  as  the  real  value  than  any 
of  the  numbers  obtained. 

The  proof  of  this  proposition  is  based  upon  the  generally- 
received  law, — that  in  the  frequent  occurrence  of  any  two  condi- 
tions, with  reference  to  which  there  is  no  reason  why  the  one 
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should  occur  more  frequently  than  the  other^  the  frequency  of 
occurrence  of  the  one  becomes  more  and  more  equal  to  that  of  the 
otherj  in  proportion  as  the  number  of  instances  to  be  compared 
increases. 

More  correctly ; — the  conjectural  reliability  of  the  mean  value 
depends  upon  two  conditions :  (1)  that  the  number  of  measure- 
ments is  itself  sufficiently  great ;  and  (2)  that  in  each  of  the  dif- 
ferent measurements,  the  error  in  one  direction  does  not  probably 
exceed  that  in  the  other. 

The  measurements  of  quantitative  chemical  analysis  are  singu- 
larly liable  to  inaccuracy.  For  the  quantitative  determina- 
tion of  any  one  element  of  a  substance,  in  addition  to  repeated 
weighings,  numerous  operations  are  often  necessary,  from  none  of 
■which  can  special  and  unavoidable  errors  be  excluded ;  so  that 
the  inaccuracy  of  a  single  determination,  representing  the  sum 
of  various  individual  errors,  sometimes  reaches  a  high  percentage. 
Therefore,  in  comparing  the  chemical  composition  of  two  different 
substances,  it  is  requisite  that  our  measurements  should  be  re- 
peated in  proportion  as  the  diflFerence  in  composition  of  the  sub- 
stances in  question  approaches  the  limits  of  possible  error. 

Estimation  of  the  accuracy  of  the  Mean  as  indicating  the  pro- 
bable value  of  a  fixed  quantity. — If  the  two  conditions  above 
mentioned — under  which  the  Arithmetic  Means  exhibit  the  pro- 
bable value  of  the  quantities  to  be  determined  by  them — were 
always  fulfilled,  the  numbers  they  give  might  then  be  treated  as 
absolutely  accurate.  But  as  this  is  never  completely  the  case,  a 
standard  is  requisite,  especially  when  we  compare  several  Means 
with  one  another,  by  reference  to  which  their  reliability  may  be 
estimated.  Professor  Radicke  here  proceeds  to  indicate  some  of 
the  methods  whereby  this  standard  may  be  discovered : — by  the 
"  Method  of  Successive  Means,"  "  Estimation  of  the  accuracy  of 
observations  by  the  aid  of  the  Mean  Error"  and  by  that  of  the 
Probable  Error. 

The  Arithmetic  Mean  as  the  probable  value  of  a  variable  quantity 
determined  under  Mean  conditions. — ^For  example  ; — where  the 
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mean  is  taken  from  a  daily  series  of  observations  of  the  amount 
of  urine  excreted  by  an  individual ;  or  of  the  quantities  of  different 
substances  which  the  urine  may  contain. 

In  order  that  the  Arithmetic  Mean  may  represent  the  pro- 
bable value,  certain  conditions  already  specified  must  be  fulfilled 
— i.e.,  the  individual  quantities  of  each  day  must  be  obtained  as 
the  Means  of  observations — repeated  as  often  as  is  practicable — 
indeed,  of  observations  repeated  with  a  frequency  proportionate  to 
the  inaccuracy  of  the  methods  of  measurement.  The  chemical 
analysis  especially  should  be  performed  over  and  over  again.  In 
the  determination  of  the  urinary  quantities,  a  repetition  of  the 
measurements  is  as  inapplicable  (unless,  in  addition  to  the  volu- 
metrical  determinations,  the  check  of  determinations  by  weight 
be  employed,  as  was  done  by  Boecker)  as  unnecessary,  since  the 
errors  of  measurement,  when  contrasted  with  the  other  irregu- 
larities, are  altogether  unimportant.  .  Those  arising  from  the 
greater  or  less  completeness  with  which  the  bladder  may  be 
emptied,  must  be  placed  to  the  score  of  varying  influences,  and  of 
the  accompanying  physical  conditions  on  each  occasion,  so  that 
their  equalization  may  find  account  in  the  eventual  increase  of  the 
day's  observation. 

Comparison  of  the  Means  of  several  complete  series  of  obser- 
vations of  variable  quantities. — Suppose  that  two  series  of  obser- 
vations, of  a  nature  analogous  to  those  described  under  the  last 
head,  are  instituted  on  the  same  individual,  during  one  of  which  he 
is  exposed  to  a  given  agency,  whose  influence  on  the  excretions 
we  wish  to  ascertain.  The  question  to  be  determined  is,  if,  and 
to  what  extent,  the  Arithmetic  Means  of  the  two  series,  which  ex- 
hibit an  approximate  value  to  the  averages,  can  give  any  conclu- 
sion on  this  point. 

In  order  to  allow  us,  in  the  case  under  consideration,  to  come 
to  the  conclusion  that  the  excretions  have  been  increased,  the 
diSerence  between  the  Means  must  be  greater  than  the  double  of 
the  largest  possible  error  of  observation,  i.e.  greater  than  the 
sum  of  the  uncertainties  of  these  Means. 
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The  determinations  hitherto  considered  have  been  by  complete 
series  of  observationSj  i.e.  when  the  observations  extend  far 
enough  to  allow  the  inequalities  in  the  Arithmetic  Means  to  com- 
pensate one  another,  which  may  be  recognised  by  the  limits 
within  which  the  Successive  Means  fluctuate,  commencing  notably 
to  approach  one  another.  In  practice,  however,  as  a  rule,  this 
condition  is  not  fulfilled.  Therefore,  how  to  deal  with  incomplete 
series  of  observations  becomes  an  important  question,  and  is  fully 
considered  by  Professor  Radicke  : — 1.  In  cases  where  the  disturb- 
ing agency  operates  all  at  once.  2.  Whei-e  the  disturbing 
agencies  are  periodic,  a  single  one  only  being  in  operation,  or  a 
second  one  intervening.  3.  The  case,  of  most  common  occurrence, 
where,  in  addition  to  periodically-disturbing  agencies,  irregular 
disturbing  causes  also  come  into  operation. 

In  reviewing  the  conclusions  drawn  from  the  preceding  Obser- 
vations, and  framing  Rules  for  the  institution  and  conduct  of  new 
Investigations ;  the  question,  how  long  series  of  observations  should 
be,  in  order  to  justify  our  drawing  an  independent  conclusion 
from  them,  cannot  at  present  be  well  answered ;  indeed,  an  ab- 
solute answer  is  impossible,  since  the  degree  of  uniformity  of  the 
manner  of  life,  the  concurrence  of  certain  unavoidable  causes  of 
disturbance,  the  physical  condition  of  the  individual  subjected  to 
examination,  and  in  an  inferior  degree  the  accuracy  of  the  obser- 
vations, will  cause  differences.  In  fact,  there  is  not  a  single  in- 
vestigation of  suflficiently  protracted  duration  to  determine  even 
for  a  single  case  the  point  where  the  compensation  of  the  aggre- 
gate fluctuations  has  reached  an  evident  stage.  The  more  com- 
plete series  have  hitherto  seldom  embraced  more  than  twelve  to 
fifteen  days,  and  must  in  every  case  be  regarded  still  as  incom- 
plete. 

It  is,  therefore,  necessary  to  know  how  to  calculate  from 
incomplete  series  of  observations,  so  as  to  avoid  as  much  as  pos- 
sible the  contingency  of  errors.  But  the  rules  for  computation, 
as  adapted  to  diflrerent  circumstances,  can  be  understood  only  by 
reference  to  the  whole  of  Professor  Eadicke's  Essay.    In  like 
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manner,  the  rules  for  the  employment  of  Quadratics  to  determine 
Mean  Fluctuations. 

I  shall  conclude  this  general  exposition  of  the  Statistical  or 
Numerical  Method  of  Investigation,  and  its  application  to  Thera- 
peutics, by  enumerating  some  of  the  general  results  or  pi'inciples 
already  established  by  Statistics,  in  relation  to  Medicine ;  and 
certain  objects  of  inquiry  also,  yet  to  be  attained  only  by  this 
method  of  investigation.  They  are  respectively  embodied  in  a 
series  of  propositions  by  Professor  Simpson.* 

1.  The  absolute  number  of  deaths  from  all  causes,  in  a  given 
time,  in  a  given  population,  is  always  nearly  the  same. 

2.  The  absolute  number  of  deaths  from  individual  diseases  and 
specific  causes,  in  a  given  time,  in  a  given  population,  is  always 
nearly  the  same. 

3.  The  absolute  number  of  those  that  recover  should,  cceteris 
paribus,  be  as  fixed  as  the  number  of  those  that  die  from  individual 
diseases,  in  a  given  time,  in  a  given  population. 

4.  Statistics  enable  us  to  prove  that  the  general  mortality, 
the  mortality  in  particular  departments  of  practice,  and  the  mor- 
tality from  individual  diseases,  are  capable  of  being  altered  by 
altering  the  attendant  circumstances. 

5.  Statistical  evidence  alone  enables  us  to  ascertain  correctly 
the  effects  of  various  minor  conditions  upon  the  Fatality  of  Sur- 
gical Operations — such  as  the  influence  of  the  age,  sex,  &c.,  of 
the  patient ;  the  special  success  of  different  operators,  &c. 

6.  Statistics  supply  in  general  the  only  true  and  ultimate 
"  measure  of  value"  of  any  proposed  alternative  operation,  or  of 
any  new  practice  in  Surgery. 

Guarded  by  Statistics  against  sources  of  fallacy  which  would 
otherwise  endanger  our  conclusions,  we  may  obtain  either  special 
or  comparative  results.  We  may  thereby  determine  the  value  of 
certain  drugs  and  surgical  operations  in  certain  diseases  or  injuries ; 


*  Edin.  Monthly  Journal  of  Medical  Science,  November,  1847. 
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or  we  may  bring  into  competition  different  Systems  of  Thera- 
peutical treatment,  or  even  different  Principles — that  of  doing, 
perchance,  too  much  Therapeutically  ;  and  of  doing  nothing  at  all, 
but  trusting  to  Nature.  I  need  not  specially  extend  these  sug- 
gestions to  the  Practice  of  Surgery,  nor  dwell  on  the  value  of  new 
remedial  measures,  medical  and  operative,  which  may  thus  be 
discovered  and  established. 

But  the  more  we  repose  in  the  Restorative  Power,  and  explore 
the  field  of  its  operation,  the  more  gratefully  we  rely  on  the 
resources  of  this  Power,  when  discovered,  and  the  less  we  then 
meddle  with  its  operation ;  the  more  early  and  exactly  we  measure 
the  least  amount,  no  less  than  determine  the  kind  of  our  inter- 
ference and  assistance,  when  needed ;  the  more  vigilantly  we  then 
watch  the  effects  of  different  medicines,  surgical  operations,  or 
both,  on  the  same  disease  or  injury,  and  the  more  severely  we  test 
their  comparative  therapeutic  value  by  independent  and  repeated 
observation  of  their  Results,  estimated  by  Statistics, — the  more 
nearly  shall  we  fulfil  the  Therapeutic  Principles  of  Rational  Medi- 
cine and  Surgery. 


THE  END. 


BY  THE  SAME  AUTHOR. 


Fully  illustrated  by  Coloured  Lithographs  and  Wood  Engravings. 

EVIL  RESULTS  OF  OVER-FEEDING  CATTLE— A 

new  Pathological  Inquiry,  demonstrating  the  fallacy  of  the  Prin- 
ciple of  the  English  Prize  Cattle  System,  and  its  relation  to  Public 
Hygiene. 


CRITICAL   REVIEWS   AND   LEADING  ARTICLES, 
BRITISH  AND  FOREIGN. 

The  British  and  Foreign  Medico-CJdmrgical  Review,  July,  1858. 

"Anxious  to  demonstrate  that  the  system  which  is  at  present  pursued  by 
persons  ambitious  of  obtaining  prizes  at  cattle-shows  for  then-  fai-m  produce  is  a 

vicious  one,  Mr.  Gant  has  applied  the  test  of  Pathological  Anatomy."  

"  We  recommend  the  supporters  of  the  Smitlifield  Club  Cattle  Shows  to  pay  atten- 
tion to  the  facts  ably  and  clearly  put  before  them  by  Mr.  Gant,  and  a  little  reflection 
will  show  them  that  there  is  an  error  in  pursuing  the  system  of  fattening  animals 
intended  for  human  food  to  the  extent  to  which  it  is  now  carried ;  they  are  perpe- 
tuating an  error  alike  disadvantageous  to  the  producer  as  to  the  consumer." 

The  Sanitary  Review  and  Journal  of  Ruhlic  Health,  July,  1858. 

"  Mr.  Gant  shows  that  the  English  system  of  feeding  cattle  is  based  on  a  vicious 
principle;  that  the  present  system  of  overfeeding  leads  to  destruction  of  the 
muscular  tissue,  destroys  the  healthy  action  of  the  heart,  and  induces  pathological 
changes,  the  recital  of  which  would  be  sufficient  to  disgust  the  least  delicate  and 
fiercest  appetite." 

The  Glasgow  Medical  Journal,  July,  1858. 

"  We  trust  that  Mr.  Gant's  valuable  work  will  be  the  means  of  awakening  the 
attention  of  the  general  public,  and  that  the  pernicious  system  which  it  has  so 
ably  exposed  will  be  for  ever  put  an  cud  to." 


2  Critical  TtevieiDs  and  Leading  Articles. 


Cosmos. 

"  K.  Gant,  aide-chirurgieu  de  Royal  Eree  Hospital  a  Londres,  patliologiste 
deja  celebre,  a  fait  de  nombreuses  observations  sur  les  animaux,  boeufs,  moutons, 
pores  engraisses  et  vendus  dans  le  bazar  d'exposition  de  Baker-street.  II  a  dis- 
seque,  et  examine  avec  le  plus  grand  soin,  au  microscope,  les  coeurs,  les  poumons, 
les  foies,  et  les  autres  visceres  de  ceux  de  ces  animaux  que  leur  exces  de  graisse 
faisait  remarquer  entre  nous  ceux  qui  avaient  remporte  les  prix.  II  est  arrive 
ainsi  a  des  conclusions  d'uae  importance  extreme  que  nous  analysons  fldSlement." 

The  North  American  Medico-Chirurgical  Review,  September,  1858. 

"  We  are  glad  to  see  that  the  Surgeon  and  Pathological  Anatomist  to  the 
Royal  Eree  Hospital  has  taken  this  matter  into  ■consideration,  and  vire  regret  that 
he  has  not  pursued  his  inquiries  further,  but  yet  must  thank  him  for  his  praise- 
worthy zeal  in  awakening  attention  to  the  subject."  "  Why  should  not 

our  health  officers  supervise  our  meat-markets,  as  well  as  direct  their  attention  to 
quarantine  duties  ?  or  why  should  not  a  competent  individual,  well  versed  in 
pathology,  be  appointed  as  meat  inspector  instead  of  the  mere  apologies  for  men 
who  now  hold  that  office?  We  would  recommend  this  book  |to  the  attentive 
perusal  of  the  scientific  farmer  and  breeder." 

The  Lancet,  Leading  Article,  May  1,  1858. 

"  To  Mr.  Gant  much  praise  is  due  for  his  exertions,  and  his  essay  is  well 
worthy  of  perusal  by  the  pathologist,  as  also  by  the  scientific  agriculturist  aud 
breeder  of  cattle." 

The  British  Medical  Journal,  Leading  Article. 

"  Now  that  benevolence  and  the  wasteful  grease  pot  are  reinforced  by  the  last 
word  of  science,  we  trust  to  see  prize  beasts  '  grow  smaU  and  beautifully  less 
and  if  the  exertions  of  Mr.  Gant  should  lead  to  this  result,  he  will  deserve  tlie 
thanks  of  the  country,  for  it  is  of  the  utmost  importance  that  healthy  meat  be  sup- 
plied to  a  nation  like  ourselves,  which  depends  for  its  strength  upon  its  proper 
supply  of  animal  food." 

The  Medical  Times  and  Gazette,  Leading  Article. 

"Mr.  Gant  has  done  good  service  to  the  public  by  exposing  some  of  the  evils 
of  the  modern  system  of  fattening  cattle," 
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Dublin  Medical  Press. 

"  Yirfcue,  as  the  fat  Falstaff  says,  '  is  of  little  regard  ia  these  costermonger 
times.'  So  we  fear  Mr.  Gant's  reward  will  be  the  sense  of  having  performed  a 
public  duty,  and  performed  it  scientifically  and  well." 
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